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ST.  JOSEPH  BRIDGE:  How  railway 
equipment  played  a  part  in  bridge 
construction  is  described  in  this 
issue.  When  the  Union  Pacific  re¬ 
built  its  Missouri  River  bridge  at 
St.  Joseph,  three  300-foot  spans  had 
to  be  shifted  endwise  136  feet  to  their 
new  piers.  Freight-car  trucks  were 
set  under  them,  and  multiple  tackle 
of  IH-inch  manila  rope  hauled  them 
along  tracks  laid  on  the  falsework. 


m 


idlFTER  studying  the  many  recent  plans  for  solving  the  railway 
\  problem,  L.  C.  Fritch,  in  this  issue,  suggests  Federal  incor¬ 
poration  with  Government  representation  on  directorates; 

L_  . _ _ I  two  strong  competing  railway  systems  in  each  of  the  1 7 

regional  districts;  regional  rate  and  wage  boards,  with  a  supreme  Federal 
railway-control  board;  and  Government  guarantee  of  income. 


Operation  of  Cleveland  Freight  Terminal 

By  W.  E.  PHELPS 

Comprehensive  Scheme  for- Grade-Crossing  Eumination  at  Detroit 
1^  Chicago  Union  Station  Work  for  1919 
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**Delco"  Drafting  Room 

The  Dayton  Engineering  Laboratories  Co.,  and  1  he  National  Cash  Register  Co.  use  over  150  Drafting  Machines. 

The  Universal  Drafting  Machine  Places 
Drafting  on  a  Modern  Basis 

When  time  f^resscs  it  proves  its  greatest  worth.  It  is  a  re- 
inarkable  aid  to  clearness  of  thought,  accuracy  and  rapidity 
of  exjiression.  It  increases  a  draftsman’s  efficiency  as  much 
as  50'  ( — frequently  sa\  ing  its  cost  on  a  s'uislc  job. 

It  is  a  machine  of  extreme  accuracy,  easy  sensitive  motion 
and  great  rigidity.  It  is  practically  troiibleproof. 

Ask  us  about  the  l^nivcrsal  Civil  Engineer’s  or  Fransit 
Protractor  Drafting  Machine.  It  will  aid  you  greatly  in  the 
rapid  and  accurate  plotting  of  your  surveys. 

Write  for  catalog  giving  detailed  information 

Universal  Drafting  Machine  Company 

Cleveland,  Ohio 


r.-..n^nli.latlon  of  Engineering  Xew8  and  Engineering  Kecord 


M('t:raw-Hni  Company.  I.io. — Jamks  H.  MoiJraw,  President 
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Under  the  Shadow 

of  the  Railroad  Problem 

N'EXT  week  the  American  Railway  Engineering 
Association  W'ill  hold  its  annual  meeting.  It  meets 
at  a  most  extraordinary  time  for  the  industry  to  which 
its  labors  are  devoted.  Last  year,  it  is  true,  the  rail¬ 
roads  were  under  Government  control.  But  they  had 
only  recently  been  taken  over,  policies  were  necessarily 
unformed,  and  the  war  was  in  progress.  Now  we  have 
had  over  a  year  of  Government  operation.  Moreover, 
(he  war  being  ended,  the  di.sposal  of  the  properties  has 
become  one  of  the  big  problems  of  the  day.  The  multi¬ 
tude  of  financial,  legislative  and  regulatory  questions 
raised  by  the  situation  will  not  come  before  the  associa¬ 
tion  in  a  formal  way,  but  the  confusion  and  the  serious 
condition  in  which  the  railroads  find  themselves  will 
inevitably  overshadow  the  meeting  and  give  it  a  tone 
more  serious  than  would  come  merely  from  the  discus¬ 
sion  of  technical  questions.  Moreover,  the  obligation 
which  these  straight-thinking  men  have  in  the  rehabili¬ 
tation  of  the  railroads,  which  they  and  their  predeces¬ 
sors  have  helped  to  create,  cannot  but  impress  itself  upon 
them  individually  and  collectively.  Theirs  is  the  type 
of  thinking — the  impartial  analysis  of  all  factors,  even 
the  social  ones — which  must  prevail  if  the  railroads  are 
to  be  brought  to  better  days.  Had  the  thinking  on  top 
in  railroad  management  been  as  solid  and  sane  as  the 
admirable  committee  work  of  the  association,  we  should 
not  have  come  to  the  present  pass  in  railroad  matters. 
Certainly,  the  work  of  the  association  looms  greater 
now  than  ever,  for  the  roads  in  the  time  of  rehabilitation 
will  have  need  for  all  the  economies  which  engineering 
skill  can  possibly  devise.  That  thought  surely  will 
soiierly  overshadow  the  meeting  next  week. 

Public  Work  More  Than 

Ever  the  Duty  of  the  Cities 
F  THE  Governors’  and  mayors’  conference  at  Wash¬ 
ington  accomplished  little  else,  it  certainly  impressed 
the  delegates  with  the  necessity  of  getting  busy  each 
in  his  own  city  and  state.  No  better  time  could  have 
been  selected  for  revealing  the  breakdown  of  the 
national  Government  in  the  reconstruction  crisis.  The 
(ioth  Congress  was  talking  itself  to  death  in  a  whirlwind 
of  masterly  inactivity,  while  the  delegates  were  listen¬ 
ing  to  depressed  Federal  officials  explaining  what  they 
would  have  done  had  Congress  acted.  The  President, 
his  mind  still  in  Paris,  referred  to  this  country’s 
problems  only  to  shift  them  onto  the  shoulders  of  the 
states  and  the  cities.  With  few  exceptions,  the 
Ciovernors  did  not  show  that  they  were  alive  to  the 
situation,  or  that  any  help  might  be  expected  from 
them,  but  the  mayors — being  closer  to  the  people — gave 
promise  of  action.  After  all,  they  are,  in  this  matter. 


the  more  important  of  the  two  classes  of  otficial.  Now 
that  all  hope  of  Federal  public  works  for  buffer  em¬ 
ployment  is  gone — for  many  months,  at  least — it  is  the 
cities  which  must  step  into  the  breach  and  start  the 
street  paving,  the  bridges,  the  sewers,  and  the  water 
supplies,  which  will  not  only  furnish  work  to  the  unem¬ 
ployed  but  give  the  initial  impetus  to  business  activity. 
No  one  knows  this  now  better  than  the  mayors  of  our 
cities.  Let  us  hope  that  they  will  have  the  cooperation 
of  every  contractor  and  material  man,  particularly  in 
giving  them  the  be.st  possible  prices  future  conditions 
will  allow.  It  is  the  duty  of  everyone  to  go  a.s  far 
as  he  can  to  stimulate  the  revival. 

Enriching  the 

Literature  of  Engineering 

HEN  the  tree  is  mature  and  its  fruits  are  mellow, 
then  should  the  fruits  be  picked  and  not  be  allowed 
to  waste.  Engineers  and  constructors  there  are,  how¬ 
ever,  w-ho  come  to  maturity,  who  produce  bounteous 
and  splendid  fruits  of  an  intellectual  and  constructional 
kind,  but  never  share  them  with  others.  The  fruit- 
tree  analogy  is  not  exact,  for  these  intellectual  and  con¬ 
structional  fruits  are  not  wasted.  Thev  find  embodi¬ 
ment  in  worthy  structures.  But  hundreds — aye,  thou¬ 
sands — might  know  of  these  works  and  profit  by  them, 
instead  of  the  dozen  who  now  have  the  knowledge.  The 
difficulty  is  that  these  men  do  not  take  the  time  to 
record  and  publish  their  researches  and  experiences. 
This  train  of  thought  is  prompted  by  the  article  by  R. 
Fleming  in  this  week’s  issue  of  Engineerinq  News- 
Record.  For  some  years  Mr.  Fleming  has  been  pursu¬ 
ing  a  policy  of  setting  down  the  experiences  of  a  life¬ 
time  for  the  benefit  of  his  professional  brethren.  The 
tree  is  mature.  The  fruit  is  mellow  and  of  splendid 
quality;  it  is  here  set  out  that  all  may  take  and  profit. 
Other  instances  might  be  cited,  such,  for  example,  as 
that  wonderful  article  on  slow-burning  mill  construc¬ 
tion  in  Engineering  News-Record  of  Dec.  27,  1917,  in 
which  F.  W.  Dean  compressed  a  lifetime’s  experience 
into  a  few  pages.  But  where  one  such  instance  can  be 
cited  there  are,  unfortunately,  a  dozen  where  experi¬ 
ence  that  future  generations  might  use  will  go  down 
into  the  grave.  Is  there  here  not  a  duty  as  well  as 
an  opportunity?  We  are  all  heritors  of  the  ages.  Shall 
not  the  treasury  of  engineering  knowledge  be  made 
richer  because  we  have  lived? 

Grade-Crossing  Problems 
Demand  Cooperation 

OOPERATION  rather  than  controversy  should 
mark  the  solution  of  grade-crossing  elimination, 
according  to  the  Detroit  report  abstracted  on  another 
page.  This  is  a  principle  which  other  cities  and  all 
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railways  miprht  well  take  to  heart.  In  all  such  work 
the  city  gains  safety  and  convenience  for  its  citizens 
and  commerce  and  usually  an  improved  appearance 
along  the  railway  lines.  The  railway  gains  by  saving 
continual  expense  for  watchmen,  gates  and  damages, 
and  al.so  in  freedom  of  operating  its  traffic.  Certainly, 
as  the  report  says,  the  city  should  pay  a  fair  share 
of  the  expense  on  the  ground  that  systematic  elimina¬ 
tion  of  grade  crossings  is  a  general  public  improvement. 
Di.scussion  of  principles  and  general  policy  rather  than 
of  details  is  a  characteristic  of  this  report  wh'ch  adds 
to  its  weight  and  value.  Much  of  the  matter  applies 
to  the  problem  in  general  as  well  as  to  the  local  con¬ 
dition  of  Detroit,  and  it  would  be  well  for  other  cities 
which  have  this  proo’.em  before  them  to  inve.stigate  il 
in  the  same  broad  and  comprehensive  manner. 

Compensation  Laws 

and  Accident  Prevention 

HE  economic  urgency  of  greater  safety  in  construc¬ 
tion  is  made  clear  by  the  steady  progress  of  the 
movement  to  compensate  industrial  workers  for  acci¬ 
dents,  without  suits  to  prove  negligence  of  employers. 
According  to  a  bulletin  recently  published  by  the  United 
States  Bureau  of  Labor  Statistics  six  new  states  adopted 
compensation  legislation  during  1917  and  1918.  Only 
10  .states  are  now  without  such  legislation.  Naturalfv, 
compensation  laws  vary  greatly  in  character,  and  some 
of  them  are  partial  and  crude,  compared  with  others. 
All,  however,  place  the  burden  of  cost  for  accident 
squarely  on  the  employer.  To  reduce  the  frequency  and 
.«everity  of  accidents  and  thereby  reduce  the  charge 
against  his  business  for  accident  compensation,  is  the 
employer’s  problem.  Contractors  need  particularly  to 
visualize  this  fact.  Construction  has  been  the  laggard 
among  industries  in  practicing  accident  prevention. 
Thi.-!  is  not  because  contractors  are  callous  to  humani¬ 
tarian  appeal.  Nor  is  it  because  they  are  not  aware 
of  the  responsibilities  which  workmen’s  compensation 
laws  place  upon  them.  It  is  chiefly  because  they  have 
not  been  convinced  that  systematic  safety  engineering 
costs  less  than  accidents.  Partly,  also,  it  is  because  few 
contractors  know  just  what  procedure  to  follow  to  edu¬ 
cate  their  organizations  and  their  workmen  in  “safety- 
first”  practices.  In  both  these  problems,  contractors 
can  obtain  material  help  from  the  Construction  Section 
of  the  National  Safety  Council,  whose  headquarters  are 
in  Chicago. 


The  Railroad  Plans  Before  Congress 

IN  EVERY  quarter  the  railroad  problem  is  recognized 
as  one  of  the  biggest  and  most  pressing  of  the  day, 
for  it  involves  not  merely  the  rights  and  property  of 
thousands  of  citizens  but  the  welfare  of  the  entire 
community  as  well.  Consequently,  it  was  to  be  expected 
that  when  Congress,  through  one  of  its  committees, 
announced  that  it  was  ready  to  hear  all  parties  at 
intere.st,  many  plans  and  much  opinion  would  be  offered. 
To  most  of  us  the  multiplicity  of  plans  is  confusing. 
Fortunately,  one  who  has  followed  the  testimony 
closely,  who  has  studied  and  compared  the  various  plans 
and  whose  standing  and  long  railroad  experience  give 
to  his  words  unusual  weight,  has  prepared  a  discussion 
of  the  merits  of  the  outstanding  features  of  the  various 
plans.  It  appears  on  p.  604  of  this  issue. 

A  presentation  of  each  of  the  principal  plans  in  detail 
would,  naturally,  run  into  much  space.  Mr.  Fritch  has 


chosen,  accordingly,  the  logical  procedure  of  takinv  t. 
those  points  which  are  common  to  a  number  of 
tions,  arguing  that  the  greater  merit  is  likely  to 
with  the  plans  emanating  from  the  majority  of  think¬ 
ing  proponents.  As  a  result  of  his  di.scus.sion,  .th 
Fritch  leaves  us  in  possession  of  a  composite  iilm, 
covering  all  of  the  chief  phases  of  the  problem. 

That  plan,  as  he  sets  forth,  is  calculated  to  safeguard 
the  rights  of  the  two  parties  to  the  controversy— the 
owners  of  railroad  securities,  on  the  one  hand,  and  th* 
public,  on  the  other.  It  provides  for  private  ownership 
(a  feature,  happily,  that  was  strongly  endorsed  at  'lie 
recent  White  House  conference  of  Governors  and 
mayors)  but  for  close  Government  control.  The  latter 
is  designed  to  protect  the  public’s  interests,  while  these 
of  the  stock  and  bondholders  would  be  taken  care  of  in 
the  valuation  and  in  the  guarantee  of  a  reasonable 
return. 

The  problem,  obviously,  is  not  one  easy  of  .solu¬ 
tion,  nor  is  there  likely  to  be  much  good  result  from 
a  multitude  of  suggestions  until  these  have  been  boiled 
down,  compared  and  digested.  As  a  contribution  toward 
a  better  understanding  of  the  problem  as  it  now  stands 
before  the  Congressional  committee,  Mr.  Fritch’s 
analysis  and  discu.ssion  are  a  most  helpful  addition. 


Engineers*  Salaries  vs.  Mechanics  Wages 

LLUSTRATING  the  relation  between  salaries  being 

offered  engineers  and  the  wages  thought  necessary  to 
attract  miscellaneous  clerical  and  mechanical  workers,  a 
subscriber  sends  us  some  “Help  VV’anted”  advertise¬ 
ments  from  the  New  Orleans  Times-Picayune.  The 
fir.st  item  reads:  “Man  with  knowledge  of  civil  en¬ 
gineering:  must  own  or  control  surveyor’s  instruments; 
to  make  plans  and  lay  off  surface  drainage  ditches  and 
levels;  prefer  one  familiar  with  concrete  work;  employ¬ 
ment  in  city;  salary  $30  weekly.”  The  second  calls 
for  a  druggist  and  stenographer  at  the  same  salary. 
$30  per  week ;  the  third,  for  a  shoemaker  to  do  machine 
work  at  the  same  rate,  and  the  fourth  for  shipfitters, 
coppersmiths  and  patternmakers  for  the  Panama  Canal 
at  from  $1  to  $1.11  per  hour. 

Our  first  inclination  was  to  remark  that  comment 
upon  such  a  situation  would  be  superfluous.  How¬ 
ever,  following  the  lines  of  Mr.  Goodell’s  letter  in  last 
week’s  issue,  is  it  not  worth  while  to  distinguish  in  the 
engineer  advertisement  between  those  qualifications 
which  require  a  high  grade  of  training  and  those  which 
do  not?  Had  the  advertiser  omitted  the  words  “to  make 
plans,”  is  it  not  possible  that  the  offering  of  only  $30  a 
week  might  secure  the  services  of  .some  younger  man  who 
might  serve  very  well  in  the  capacity  and  at  the  same 
time  be  not  seriously  underpaid?  We  think  that  $30  a 
week  is  far  too  little  for  a  competent  surveyor,  but 
surely  this  compensation  would  appear  more  equitable 
to  a  man  with  surveying  experience  only  than  to  one 
who  had  put  in  four  years  at  college  and  had  piled  up 
experience  in  addition.  The  moment,  of  course,  that 
the  advertiser  injected  the  statement  that  the  incumbent 
must  be  able  to  make  plans  for  drainage  ditches  he 
raised  the  requirements  so  materially  that  the  salary 
he  offers  is  absurd.  Even  so,  we  have  heard  some  who 
would  question  whether  the  simpler  jobs  in  civil  en¬ 
gineering  design  might  not  be  handled  by  men  who 
after,  leaving  high  school  had  apprenticed  themselves 
in  an  engineering  office. 
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The  point  is  that  instead  of  condemning  those  who 
olTer  low  compensation  for  minor  engineering  work,  it 
is  (.ur  duty  to  examine  into  the  nature  of  the  work,  to 
•iiKilvze  and  distinguish  as  Mr.  Goodell  counseled,  and 
liaiikiv  recognize  which  classes  of  work  may  be  done 
with  comparatively  little  school  training  and  experience, 
and  which,  on  the  other  hand,  require  a  high  degree  of 
t.  ihnical  education  and  long  experience.  When  we  have 
(loTie  that  and  have  secured  a  recognition  among  our¬ 
selves  of  the  different  elements  of  civil  engineering 
work,  we  will  be  in  a  position  to  influence  more  intelli¬ 
gently  the  compensation  that  should  be  paid  those  who 
engage  in  engineering  work. 


In  some  places  laws  must  be  changed  to  permit  the 
letting  of  such  long  contracts,  but  surely  the  people 
who  vote  large  road-bond  issues  are  willing  to  approve 
whatever  is  necessary  for  the  efficient  expenditure  of 
the  funds. 

It  mu.st  not  be  thought  that  adoption  of  the  policy 
here  advocated  requires  the  elimination  of  all  short- 
length  highway  work.  In  all  state  and  county  systems 
there  are  many  short,  unimproved  sections  which  must 
necessarily  be  let  under  short-length  contracts.  This 
is  particularly  true  of  county  -work.  In  fact,  it  is  cer¬ 
tain  that  with  the  renewed  highway  activity  the  number 
of  these  short,  unimproved  sections  is  great  enough 
to  keep  the  efficient  small  contracting  organizations 
hitherto  engaged  in  highway  work.  These  contracts, 
too,  afford  an  avenue  through  which  capable  construc¬ 
tion  men  can  build  up  to  the  point  where  they,  too,  can 
take  the  thirty-  and  forty-mile  stretches  here  advocated. 
Futhermore,  there  will  always  remain  as  inviting  work 
for  the  smaller  organizations  the  con.struction  of  the 
less  expensive  t>T)es.  in  which  a  much  larger  mileage  caii 
be  made  in  a  con.struction  season  thau  with  the  improved 
types  now  being  used  on  trunk  lines.  We  have  no  fear, 
therefore,  that  the  adoption  of  a  policy*  of  long-length 
contracts  will  tend  to  clo.se  the  door  of  opportunity  to 
those  now  engaged  in  a  small  way  in  highway  work 
or  who  contemplate  entering  this  field. 

It  is  worth  while  noting,  too,  that  large  contracting 
organizations  hitherto  engaged  iiv  other  classes  of 
work — .such,  for  example,  as  buildings — will  have  much 
to  learn  if  they  are  to  execute  the  jobs  with  maximum 
efficiency.  The  type  of  mentality  needed  for  success  in 
highway  construction  is  somewhat  different  from  that 
used  on  building  operations.  On  the  latter  work  the 
operations  are  confined  within  a  small  area  and  can  be 
closely  supervised  with  relatively  small  overhead  organ- 
i.zation.  Moreover,  the  compactness  of  the  work  enables 
one  or  two  men  to  watch  the  sequence  carefully,  in  order 
that  there  may  be  no  delays  between  the  successive 
pha.sea  of  the  operation.  On  highway  construction  the 
work  is  .scattered  over  many  miles,  receiving  points  for 
materials  often  being  located  pretty  far  away  from  the 
actual  w’ork  of  laying  the  pavement.  The  type  of  mental¬ 
ity  required  in  railway  construction  is  more  likely  to 
fit  in  with  highway  work  than  is  that  which  has  hitherto 
attained  succe.ss  in  such  concentrated  operations  as  the 
erection  of  buildings  or  industrial  plants.  Obyiously, 
the  wise  course  of  procedure  for  big  organizations  new 
to  highway  construction  will  be  to  introduce  into  their 
organizations  experienced  roadbuilders  and  to  support 
and  back  them  with  all  of  the  re.sources  of  the  large 
organization.  Without  a  doubt,  these  big  companies 
have  much  that  can  be  added  to  highway  work,  with 
an  assured  increase  in  efficiency,  but  they  have  also 
much  to  learn  regarding  the  detailed  handling  of  pave¬ 
ment-construction  operations. 

The  crux  of  the  whole  matter,  how-ever,  lies  in  the 
traditional  methods  of  letting  highway  construction  in 
short  lengths.  Highway  engineers  generally,  our  in¬ 
quiries  indicate,  believe  in  the  necessity  of  the  long- 
length  contract,  but  are  bound  down  either  by  legisla¬ 
tion  or  by  the  prejudices  of  those  in  their  organizations 
who  appreciate  less  keenly  the  radical  change  which  has 
come  about  in  highway  work.  Under  the  urge  of  the 
large  programs  now  maturing,  even  the  conservatives 
may  be  brought  to  a  realization  of  the  inadequacy  of 
past  methods  and  adopt  a  policy  that  accords  better  with 
the  new  situation. 


Letting  Road  Contracts  in  Long  Stretches 

For  some  years  the  thought  has  been  crystallizing 
that  the  best  intere.sts  of  the  public  would  be  served 
liy  letting  some  of  our  road  contracts  in  long  stretches. 
The  past  practice  of  short-length  contracts  has  been 
due  to  the  fact  that  methods  were  primitive,  permitting 
the  completion  in  a  single  sea.son  of  only  a  relatively 
short  piece  of  road.  Quite  naturally,  then,  the  contracts 
tended  to  be  limited  in  extent  by  the  length  of  road 
normally  laid  in  a  .sea.son’s  work.  This  limitation,  in 
turn,  made  it  possible  for  men  with  small  capital  to 
take  contracts,  while  the  relative  simplicity  of  the 
operations  was  an  invitation  to  men  of  little  experience 
to  engage  in  road  contracting. 

Now  conditions  have  changed,  yet  the  contracting 
system  remains  relatively  unaltered.  In  an  era  of 
expensive  road  typos,  with  plant  available  to  build 
rapidly,  we  still  persist  in  letting  contracts  in  lengths 
determined  by  the  days  of  little  machinery  and  less  ex¬ 
pensive  types.  The  result  is  that  there  are  scores  of 
small  contracts,  each  carried  by  a  separate  organization, 
while  strong  firms  able  to  “plant”  a  job  adequately 
and  to  handle  a  large  mileage  under  one  contract  are 
kept  out  of  highway  work.  In  consequense,  the  public 
loses  the  savings  that  invariably  come  when  a  well-co¬ 
ordinated,  big  organization  replaces  a  lot  of  independ¬ 
ent,  small  ones. 

Nor  does  the  disadvantage  lie  solely  in  the  losses  due 
to  higher  costs.  There  is  a  real  menace  in  the  situa¬ 
tion.  We  are  embarking  on  a  very  extended  highway 
program.  This  year,  already  promising  to  be  of  good 
volume,  is  but  an  introduction  to  a  succession  oi  years 
of  extreme  activity.  The  people  will  make  the  funds 
available  to  the  limit  of  the  highway  engineers’  ability 
to  use  them.  If  we  persi.st  in  the  methods  of  a  bygone 
decade,  the  limitation  to  road-building  may  be  serious 
to  the  whole  country. 

It  is  well  known  that  many  strong  contracting  organ¬ 
izations  which  have  not  heretofore  done  highway  work 
have  been  studying  carefully  the  highway -contracting 
situation.  They  are  not  merely  ready,  but  anxious,  to 
engage  in  this  new  line  of  work,  but  always  they  meet 
with  the  same  discouragement — short-length  contracts, 
making  it  impossible  to  cover  a  big  mileage  in  one 
operation,  and  to  make  an  ipvestment  in  expensive 
plant.  The.se  organizations  are  able  to  take  thirty-  and 
forty-mile  stretches  and  to  put  on  the  work  one  or  more 
outfits — t'ach  costing  from  $30,000  to  $50,000 — and 
capable  of  completing  a  mile  of  road  a  week.  With  the 
great  extension  of  highway  improvement  which  is  im¬ 
minent.  such  handling  is  going  to  be  inevitable,  but  why 
wait  two  or  three  years  and  bear  the  loss  and  setback 
certain  with  the  old  system? 
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THKRF]  have  been  upward  of  fifty  plans  submitted 
to  the  Congressional’  committee  which  has  been 
investigating  the  railway  problem,  and  there  will 
probably  be  many  more  before  the  investigation  is 
clo.sed.  With  all  the  data  in  hand  Congress  should  be 
able  to  devise  a  plan  which  will  embody  features  that 
will  deal  equitably  with  the  various  interests  concerned 
and  give  elTect  promptly  to  such  legislation  as  is  neces¬ 
sary  to  place  the  transportation  industry  on  a  sound 
liasis. 

The  natural  assumption  of  the  advocates  of  plana 
is  that  their  particular  plana  are  the  best,  but  on 
careful  analysis  of  the  different  proposals  it  becomes 
apparent  that  the  particular  interests  suggesting  a  plan 
give  prominence  to  those  elements  which  best  safeguard 
their  interests.  There  are  many  points  on  which 
various  plans  agree,  but  not  a  single  plan  thus  far 
proposed  offers  a  complete  and  satisfactory  solution  of 
the  whole  problem.  A  composite  embodying  the  best 
features  of  the  various  plans  must  ultimately  be 
adopted,  and  in  the  drafting  of  such  a  plan  all  selfi.sh 
interests  mu.st  be  submerged. 

It  is  the  purpo.se  of  this  review  to  bring  out  the 
salient  and  common  points  of  the  various  plans,  to 
discuss  them  in  the  light  of  experience  and  of  the 
rights  and  e(iuities  involved,  and  as  a  result  to  evolve 
a  composite  that  will  be  fair  to  all. 

OwNKRsnip,  Control,  Management.  OpI'Jution 
Owtiership — The  ow’iiership  of  the  railways  is  vested 
in  the  stockholders,  representing  millions  of  individual 
holders,  many  of  them  small  owners,  including  women 
and  children  who  depend  upon  the  dividends  for  their 
support.  The  property  rights  of  these  people  must  be 
safeguarded,  for  these  interests  were  hone.stly  acquired. 

The  ownership  should  be  left  with  the  people — in 
private  hands.  Government  ownership  is  recommendetl 
in  only  one  plan,  that  of  organized  labor,  and  for  the 
sole  purpose  of  enhancing  their  interests  without 
regard  to  the  other  interests  concerned.  Government 
ow'iiership  would  mean  a  demoralization  of  the  railway 
systems  and  make  it  a  political  spoils  system  with  all 
its  attendant  evils.  If  Government  ownership  were 
made  the  issue  before  the  people,  it  W’ould  meet  with 
overwhelming  defeat;  so  one  is  ju.stified  in  concluding 
from  the  tenor  of  the  plans  presented.  That  which 
does  not  meet  with  public  approval  can  be  safely  elimi¬ 
nated  from  the  plan. 

Corporate  Orffanization — The  ownership  having  been 
determined,  the  next  step  is  the  proper  form  of  or¬ 
ganization  of  the  railway  systems. 

The  pre<lominating  view  is  that  railways  should  be 
incorporated  under  a  Federal  act.  Some  plans  advocate 
that  this  should  be  compulsorj',  others  voluntary. 

One  of  the  main  difficulties  confronting  the  railways 
now  is  the  multiplicity  of  governing  l>odies  controlling 
their  operations.  With  the  Federal  Government  and 


the  48  states  making  laws  governing  railway  operation, 
it  is  plain  that  much  confusion  and  expen.se  must  result 
It  is  rea.sonable  to  expect  that  a  single  authority  g(p\ 
erning  the  operation  of  an  indu.stry  which  is  similiir 
all  over  the  country  would  produce  better  and  more 
efficient  results  than  49  authorities.  The  difficulty  can 
only  be  overcome  by  incorporating  interstate  railways 
under  a  Federal  act,  not  depriving  the  states  of  sm  h 
rights  as  will  not  conflict  with  the  Federal  authority. 
While  it  is  held  by  some  legal  authorities  that  Federal 
incorporation  would  be  unconstitutional,  others  hold  tin* 
contrary  view.  Certainly,  if  prohibition  can  be  made 
constitutional  by  an  amendment.  Federal  incorporation 
of  railways,  which  is  infinitely  more  vital  to  the  wel¬ 
fare  of  the  country,  can  be  made  possible. 

Federal  incorporation  must  be  adopted  to  place  the 
industry  on  a  sound  basis. 

Government  Control — The  majority  of  the  plans 
recommend  some  form  of  Government  control.  This 
principle  is  so  well  established,  and  has  been  demon- 
strateil  to  be  so  essential,  that  it  can  be  safely  included 
in  the  ultimate  plan.  The  open  que.stion  is  as  to  the 
form  and  extent  of  this  control.  The  Interstate  Com¬ 
merce  Commission  is  now  the  main  Federal  controlling 
body,  but  its  functions  are  limited  by  law.  The  blame 
often  attached  to  the  commission  for  the  present  condi¬ 
tion  of  the  railways  may  not  be  laid  upon  the  commis¬ 
sion,  but  upon  the  law  pre.scribing  its  functions.  The 
fact  remains  that  the  commi.ssion  as  now  con.stituted  is 
not  empowered  to  perform  the  functions  which  should 
belong  to  an  adequate  Federal  controlling  body,  and 
it  will  be  nece.s.sary  to  enlarge  the  powers  and  functions 
of  the  commission  or  create  a  new  board  of  Federal 
control  to  meet  the  situation. 

Various  plans  recommend  the  creation  of  a  Depart¬ 
ment  of  Tran.sportation,  the  head  of  which  should  l)e 
a  member  of  the  President’s  cabinet.  It  would  assume 
the  powers  of  the  Interstate  Commerce  Commission. 
Some  recommend  the  enlargement  of  the  commission 
by  creating  regional  commissions;  others  recommend 
no  change  in  the  present  commission’s  organization. 
Strong  objections  are  made  to  the  appointment  of  a 
Secretary  of  Transportation,  on  the  ground  that  it 
would  result  in  political  control  over  the  transportation 
indu.stry,  a  situation  which  should  be  avoided. 

The  predominating  view  calls  for  the  creation  (»f  a 
Federal  Railway  Control  Board  with  ample  power  to 
exercise  public  control  over  railways,  such  a  board  to 
be  either  an  enlargement  of  the  powers  and  composition 
of  the  pre.sent  Interstate  Commerce  Commission  or  an 
entirely  new  body.  The  state  commissions  neetl  not 
neces.sarily  l)e  aboli.shed,  but  should  act  in  cooperation 
with  the  Federal  Board  of  Control,  exercising  such 
powers  as  are  not  in  conflict  with  the  Federal  authority. 

The  public  will  demand  and  has  a  right  to  require 
close  Government  supervision  over  the  railways. 


Mnuatjtment — The  manapemont  of  the  eorporations 
should  he  vested  in  a  tmard  of  directors.  The  composi¬ 
tion  of  the  hoard  is  the  subject  of  wide  differences  of 
(.|iiiiion  in  the  various  plans  submitted.  Several  plans 
the  selection  of  the  hoard  solely  by  the  stock¬ 
holders.  others  by  the  stockholders  and  the  Federal 
Covcrnment  jointly.  Atrain,  others  would  require  mem- 
liciship,  on  the  board,  of  employees,  representinK  the 
labor  organizations. 

The  predominant  view  is  that  the  board  of  directors 
should  be  selected  by  the  stockholders  and  the  (lovern- 
nient  jointly,  and  this  plan  will  probably  meet  the 
public  need  of  close  Government  supervision.  If  the 
(lovernmcnt  representatives  are  cho.sen  from  among  able 
business  men  throughout  the  country,  and  not  tiy  polit¬ 
ical  preferment,  it  will  result  in  strong  business  admin¬ 
istration  of  the  railways.  The  Government  members 
should  also  be  represented  on  the  executive  and  finance 
committees  of  the  boards  of  directors,  and  compulsory 
attendance  at  meetings  of  the  board  and  the  committees 
should  be  provided.  The  .selection  of  such  a  board 
would  safeguard  the  interests  of  the  owners  and  the 
public  and  should  meet  with  public  approval. 

Operri /low— Private  operation  is  recommended  by 
nearly  all  the  plans  as  conducive  to  the  best  and  mo.st 
oHicient  service  and  economical  results.  The  public  has 
had  a  demonstration  of  Government  operation  during 
the  pre.sent  Federal  control  of  the  railways,  and  doubt¬ 
less  the  conclusions  reached  are  the  results  of  this 
experience.  Due  consideration  mu.st,  however,  be  given 
to  the  conditions  surrounding  Government  operation 
during  Federal  control.  The  public  was  quite  willing 
to  endure  the  inconvenience  and  increased  cost,  with 
less  efficient  service,  during  war  times,  as  a  contribu¬ 
tion  toward  the  winning  of  the  war,  the  paramount 
consideration,  but  it  is  not  prepared  to  yield  to  per¬ 
manent  Government  operation.  Private  operation  pro¬ 
duces  results  through  individual  initiative  and  incentive, 
which,  it  has  been  demonstrated,  are  lacking  in  Gov¬ 
ernment  operations. 

Consolidations  and  Interest  Guarantees 

Consolidations — The  consolidation  or  merger  of  the 
present  railway  systems  is  subject  to  a  wide  diversity 
of  opinion  in  the  various  plans,  and  range  all  the  way 
from  a  single  unified  system  to  regional  systems  com¬ 
posed  of  a  varying  number  of  lines.  The  present  laws 
do  not  permit  the  consolidation  or  merger  of  parallel 
and  competing  lines.  Therefore,  it  will  be  necessary 
to  pass  enabling  legislation  to  perfect  a  comprehensive 
railway  plan.  Competition  must  be  maintained  between 
all  important  traffic  centers  to  give  the  public  the  liest 
.service,  and  con.solidation  should  not  be  carried  to  the 
extent  of  destroying  this  necessary  competition. 

The  prevailing  view  is  that  the  country  should  lie 
divided  into  regions,  and  that  within  the  respective 
regions  there  should  be  consolidation  of  systems,  but 
not  to  such  an  extent  as  will  fail  to  maintain  competi¬ 
tion  between  all  important  traffic  centers.  The  plan 
which  seems  to  meet  the  situation  in  the  moat  prac¬ 
tical  manner  divides  the  country  into  eight  regions. 
In  these  regions,  the  present  systems  are  to  be  con¬ 
solidated  into  regional  systems,  with  not  less  than  two 
principal  competing  systems,  reaching  all  important 
point.s.  In  any  one  region,  thus  preserving  competitive 
service.  This  plan  contemplates  17  regional  systems. 


the  nuclei  of  which  would  be  the  strongest  tines  now 
existing  in  the.se  regions.  The  average  mileage  of  the 
regional  systems  woukl  bo  about  Ifi.DOO,  which  is  not 
excessive  for  efficient  operation  as  one  unit. 

A  careful  analysis  of  this  plan  shows  that  such  a 
consolidation  could  be  accomplished  with  minimum  dis- 
furbance  to  the  existing  .systems.  The  17  nuclear  sys¬ 
tems  would  embrace  the  majority  of  the  so-calUnl  strong 
systems,  leaving  only  the  remainder,  which  form  a 
comparatively  small  mileage,  to  be  allocated  to  the 
nuclear  lines.  These  remaining  lines  generally  have, 
under  the  intense  competition  prevailing  for  years, 
operated  under  mo.st  adverse  conditifins  and  with  un¬ 
certain  results.  The  plan  proposed  would  adeipiately 
provide  for  the  future  of  the.se  lines,  with  better  .service 
to  the  public  and  more  certain  financial  return  to  the 
owners.  It  will  take  care  of  the  so-called  ‘‘weaker  lines’* 
and  will  place  them  beyond  the  financial  failure  and  re¬ 
organization  which  have  been  their  experience. 

Result  Will  Re  Financially  Stronc.  Sy.stem 

The  strong  lines  are  always  able  to  provide  for 
their  needs,  and  if  the  weaker  lines  are  protected  the 
result  will  be  a  financially  strong  tran.sportation  sy.stem 
which  will  be  able  to  serve  the  public  with  eijual  effi¬ 
ciency  in  all  parts  of  the  country.  The  community 
located  on  a  “weaker  line”  is  entitled  to  good  service  as 
much  as  that  now  served  by  the  stronger  roads,  and 
under  this  plan  the  weaker  lines  would  be  a  part  of 
the  stronger  lines. 

The  plan  as  outlined  has  been  developed  along  prac¬ 
ticable  and  constructive  lines  and  with  definiteness, 
and  .seems  to  meet  the  situation  more  completely  than 
any  other  plan  re.specting  this  particular  feature. 

Guarantees — A  guarantee  of  an  ade(|uate  return  to 
meet  the  requirements  of  the  railways  is  recommended 
in  nearly  all  the  plans.  Some  provide  for  a  guarantee 
of  rates  adequate  to  protect  existing  investments  and 
attract  new  capital;  others  recommend  a  guarantee  of 
a  fixed  return  upon  the  capital  investment,  but  leave 
in  doubt  the  method  of  determining  the  inve.stment; 
others,  a  minimum  fixed  return  and  a  division  above 
the  minimum  between  the  owners  and  the  Government; 
one  plan  provides  for  a  bonus  to  the  employees,  by  par¬ 
ticipating  in  the  return. 

Whether  the  country  is  prepared  to  guarantee  a  fixed 
return  upon  the  capitalization  of  railways  or  to  estab¬ 
lish  a  level  of  rates  for  tran.sportation  which  will 
provide  a  return  to  meet  their  financial  requirements, 
the  fact  remains  that  unless  one  or  the  other  means  is 
adopted  the  transportation  indu.stry  of  the  country  will 
languish.  Capital  will  not  seek  investment  in  railway 
securities  unless  there  is  some  rea.sonabIe  assurance 
of  an  adequate  return. 

The  experience  of  the  past  has  demon.strated  the 
futility  of  depending  upon  a  schedule  of  rates  sufficient 
to  meet  the  needs  of  the  railways,  but  there  is  no  reason 
why  it  would  not  be  entirely  practicable  so  to  establish 
the  rates  as  to  meet  the  situation  with  equal  justice  to 
the  public  and  the  .security  owners. 

There  are  serious  objections  raised  to  the  Govern¬ 
ment’s  guaranteeing  a  return  upon  the  capitalization 
of  a  corporation.  If  done  for  the  railways,  some  say, 
why  not  for  other  industries?  Others  predict  that 
such  a  policy  would  lead  ultimately  to  Government 
ownership.  Some  have  proposed  that  the  Government 
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th»!  irit«T«*st  upon  the*  lK»nil«‘«i 
of  th«;  railway  corporatioiiH,  at  the  .same  lim«  (ixintr  a 
level  of  rates  which  will  affortl  an  athMpiate  return  upon 
flu.  sfwk.  This  plan  wouhl  at  least  protect  the  under- 
lyinjf  securities  anil  |>revent  emharrassment  throuRh 
default  and  reieivership. 

The  determination  of  the  amount  of  the  capitali/atinn 
i»f  the  railways  can  only  tie  reached  by  a  valuation  of 
the  respective  properties.  It  will  not  Im*  possible  to 
await  the  results  of  the  Federal  valuation  now  Immok 
made,  as  it  will  be  some  years  before  that  is  completed. 
'I'he  situation  demands  immediate  attention.  It  is  not 
impossible  for  a  fairly  constituted  commission  of  rea¬ 
sonable  and  competent  men  to  tlx  this  valuation  in  n 
comp.ariiiively  short  time. 

Whichever  plan  of  guarantee  is  adopted,  it  must  form 
the  most  vital  element  in  the  i)roblom,  and  unless  the 
confidence  of  the  public  is  restored  in  the  investment 
in  railway  securities,  capital  will  seek  other  channels 
and  our  transportation  facilities  will  deteriorate. 

The  most  acceptable  pl.an  seems  to  be  one  that  will 
safe^niard  first  the  fundeil  indebtedness  and,  second,  a 
minimum  return  upon  the  remaining  securities  based 
upon  a  fair  valuation  to  be  determined  in  each  case, 
yivinjr  due  consideration  to  any  expectancy  values 
which  may  be  found  to  exist.  The  (lovernment  will  not 
necessarily  assume  any  permanent  financial  obligation 
in  such  a  plan,  as  it  will  have  the  power  to  adjust  the 
rales  of  transportation  so  as  to  provide  the  necessary 
revenues. 

Financial  Stkiuturk  and  Ratk  Rkc.iilation 

Fhiniirwl  Stnirturr — The  various  schemes  proposed 
to  provide  a  new  financial  structure  for  the  railways 
are  interesting,  and  are  mainly  as  follows:  The  now 
financial  structure  to  be  adjusted  to  such  plan  of  rate 
reKulation  or  Government  jrunrantee  as  may  lie  .adopted; 
the  consolidation  of  existing  railway  systems  into  n 
number  of  Federal  regional  coqiorations,  which  .shall 
issue  securities  in  exchange  for  exist in>r  securities,  the 
new  .securities  to  be  jruaranleed  from  A'!r  to  41%  on 
iJie  bonds  and  from  a  minimum  of  21%  to  fi*",'  maximum 
on  the  stiM’k,  participating  with  the  Government  in 
excess  of  <>',  ;  the  valuation  of  railways  to  be  ascer¬ 
tained  by  a  joint  commission  of  the  Government,  owners 
and  shippers,  and  exchaniriiiR  the  pre.sent  .securities 
for  new  securities  on  an  interest -yielding  basis  and  to 
be  jTuaranteed.  first,  interest  on  Imnds,  second,  4%.  on 
par  of  preferred  stix'k,  the  balance  of  e(iuit.v  to  accrue 
to  common  stiwk;  the  exchange  of  existinj?  stocks  at 
market  value  for  Government  IhiiuIs,  which,  in  effect, 
would  Im‘  Government  ownership  as  proposed  by  the 
labor  organizations. 

If  the  owners  of  railway  securities  expect  to  receive 
a  Government  iruarantee  of  a  fixed  return,  or  n  puaran- 
tee  by  a  level  of  rates  that  will  produce  the  necessary 
revenue  to  swure  that  return,  they  must  and  should 
be  willing'  to  place  their  securities  on  a  basis  to  which 
they  would  1h‘  entitled  by  sound  financial  rules. 

This  mean.s,  of  course,  a  new  financial  structure  for 
railwa.v  .securities,  and  can  be  accomplished  speedily 
and  equitably,  if  dealt  with  fairly  and  honestly. 

Three  classes  of  securities  would  have  to  be  dealt 
with:  First,  iKinds  or  funded  debt;  it  has  been  pro- 
po.sed  that  these  be  exchanKcd  for  new  sei’urities 
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Kuaranteed  by  the  Government  at  41%  par  vain*  i  , 
valuation  of  the  outstandiiiK  funded  debt  can  Im;  i  ,,i 
determ inwl  and  lie  exchaiiRed  strictly  upon  tin  i,;, 
of  their  actual  worth.  This  will  take  care  of  .",r,  ,  . 

the  total  railway  capitalization.  The  owner  of  i;,  I 
way  iHinds  could  not  afford  to  refuse  a  fixed 
l)ond,  even  at  somewhat  lower  interest  return,  fm 
cxistiiiK  .security  subject  to  the  vicissitudes  of  pi  ,  ,  nt 
railway  securities. 

Second,  preferre<I  share.s,  which,  it  ha.s  been  ,14. 
Rested,  be  exchaiiRed  for  new  4  to  41%  securities,  i'h. 
preferred  shares  of  some  corporations  will  be  foiim!  tu 
have  a  value  equal  to  or  Rreater  than  the  bonds.  Wli.  ic 
such  values  are  found  to  exist,  they  can  be  ic.kIiIv 
dealt  with  on  the  same  basis  as  the  bonds,  rrefemd 
shares  falliiiR  below  the  value  of  Ixinds  can  lie  treat'll 
with  the  common  shares.  The  preferred  shares  n  pre 
sent  7%.  of  the  total  railway  capitalization. 

Third,  common  shares;  it  has  been  suRpested  that 
these  shares  be  entitled  to  the  equity  remaiiiiiiR  in  the 
property  after  the  bonds  and  preferred  shares  h.ive 
lieen  protected.  This  means  a  valuation  of  the  pmii 
erty,  its  earninR  power  over  a  period  of  years,  and  otlier 
elements  of  value  which  may  be  ascertained.  It  wnnld 
not  be  a  difficult  task  to  arrive  at  a  fair  and  eipiitalile 
basis  for  the  exchanpe  of  these  .securities  on  a  rate  ef 
return  which  would  safepuard  the  investment.  The 
common  shares  repre.sent  38%  of  the  total  capitaliza¬ 
tion. 

Necessary  provision  must  also  be  made  for  existing 
equipment  trusts,  unfunded  debts,  etc. 

It  has  been  proposed  that  a  corporation  to  be  called 
the  Interstate  Commerce  Corporation  be  orpanized  un¬ 
der  Federal  charter  to  act  as  a  clearinp  house  for  the 
exchanpe  of  existinp  securities  of  the  railways  into  the 
new  securities  of  the  Federal  repional  railway  systems 
to  be  orpanized,  of  which  the  total  number  for  the 
country  would  be  17.  These  repional  railway  systems 
would  arranpe  to  acquire  the  securities  of  the  various 
lines  allocated  to  the  nuclear  roads  now  embraced  in 
the  larper  systems,  subject  to  the  approval  of  the 
Interstate  Commerce  Corporation.  Any  railway  cor¬ 
poration  not  electinp  to  join  the  repional  system  would, 
of  course,  not  be  subject  to  the  puarantee. 

Would  Plack  Skcuritii*^  on  Sound  Basis 

This  plan  offers  no  preater  difficulties  than  arc  usu- 
ully  encountered  in  the  reorpanization  of  any  sinple 
railway  system  and  would  place  railway  securities  upon 
a  sound  financial  basis. 

Rate  Reoiilatiorir-The  courts  have  recopnized  the 
principle  that  “rates  should  be  reasonable  and  .suflicient 
to  provide  an  adequate  return  on  the  capital  invested. 
The  Interstate  Commerce  Commission  and  the  repre¬ 
sentatives  of  the  shippers  also  testified  before  tlie 
Senate  committee  hearinps  to  this  effect.  The  difliciiltv 
lies  in  determininp  what  is  a  reasonable  rate.  The 
burden  of  proof  has  been  upon  the  carriers,  and  in 
most  cases  in  the  past  the  commission,  under  its  rules, 
has  suspended  advances  in  rates  indefinitely,  larpelv 
because  of  the  impossibility  of  proving  that  the  rate 
was  reasonable. 

The  proper  solution  of  the  question  of  rates  is  the 
crux  of  this  whole  matter;  if  the  public  is  not  prepareil 
to  e.stablish  a  level  of  rates  that  will  provide  the  neces- 
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sary  revenue  to  enable  the  railways  to  exist  and  expand, 
III, -  whole  structure  will  fall.  The  people  of  this  country 
,ie  enjoying  the  lowest  freiKht  rate  of  any  nation 
„ii  ,.arth-  one-third  that  of  England— and  the  difference 
between  the  rates  necessary  to  enable  the  railways  to 
prc'^per  and  those  that  are  inadecjuate  is  so  slight  as 
t„  be  almost  imperceptible  to  the  average  person.  It 
has  been  proposed  that  regional  rate  commissions,  with 
proper  representation  of  shippers,  the  Governmeni  and 
the  railways,  be  created  to  deal  with  this  question, 
tlu'ir  duty  being  to  determine  definitely  the  .ndjustment 
of  rates  necessary  in  any  region  to  produce  the  reipiired 
revenues.  The  final  authority  in  rate  matters  would 
be  the  Federal  Railway  Hoard  or  the  Interstate  Com¬ 
merce  Commission  as  reconstituted.  The  question  of 
intrastate  rates  now  regulated  by  .state  commissions 
would  be  subject  to  such  restrictions  as  to  prevent 
discrimination  again.st  interstate  rates. 

The  put)lic  is  willing  to  pay  rates  that  will  provide 
jrood  .service,  and  the  regional  rate  commissions,  with 
all  the  facts  before  them,  could  readily  determine  what 
the.se  rates  should  be. 

/V.obHq— The  pooling  of  traffic  among  railways  under 
existing  laws  is  prohibited.  During  operation  under 
Federal  control  this  restriction  has  been  disregarded, 
and  traffic  has  been  routed  with  respect  to  the  shortest 
and  mo.st  available  lines.  This  has  resulted  in  economy 
of  operation  and  has  been  one  of  the  beneficial  effects 
of  Federal  control.  This  advantage  should  be  retained 
by  the  railways  when  they  are  returned  to  private 
operation.  With  a  guarantee  as  to  income,  it  will  be 
immaterial  to  the  railways  whether  traffic  is  handled 
by  the  shortest  or  longest  route,  but  the  public  is 
interested  in  having  all  traffic  handled  as  economically 
as  possible,  in  order  to  reduce  the  rates  to  a  minimum. 
Legislation  should  be  provided  to  enable  the  railways 
to  continue  the  benefits  from  pooling  of  traffic.  On 
the  other  hand,  if  the  plan  of  a  limited  number  of 
regional  railways  is  adopted,  the  pooling  of  traffic  will 
be  largely  effected  through  the  consolidation  of  the 
various  lines. 

Kqual  in  importance  to  pooling  traffic  is  the  common 
use  of  facilities,  such  as  terminals,  trackage  and  equip¬ 
ment,  which  has  also  been  one  of  tne  beneficial  features 
of  Federal  control.  If  continued  under  private  oper¬ 
ation,  it  will  result  in  economy  and  prevent  the  waste 
of  capital  in  duplicate  facilities  which  obtained  under 
private  operation.  This  can  be  accomplished  only  by 
a  Federal  control  board  or  agency  vested  with  juris¬ 
diction  over  such  matters.  It  cannot  be  and  never  has 
been  done  voluntarily  under  private  control,  and  the 
piitilic  is  entitled,  in  better  service  and  reduced  rates, 
to  the  benefits  accruing  from  such  a  practice. 

Labor — The  labor  organizations  have  proposed  that 
the  Government  shall  own  the  railways  and  operate 
them  in  one  unified  system,  labor  to  reap  the  benefit  of 
such  operation.  The  defects  in  this  plan  are  that  it 
ignores  the  interests  of  the  owners  and  the  public,  two 
vitally  interested  parties. 

Labor  is  indispensable  in  any  industry,  and  is  en¬ 
titled  to  its  full  reward;  so  al.so  is  the  capital  which 
is  invested  in  the  railways.  Much  of  the  capital  now 
invested  was  earned  by  the  labor  of  those  who  have 


been  provident  and  put  their  hard-earned  savings  into 
railway  securities.  These  investors  are  equally  en 
titled  to  consideration.  The  public  also,  which  finally 
pays  the  bills,  earns  its  money  largely  by  labor  and 
deserves  consideration. 

Labor  on  railways  is  enjoying  a  higher  return  today 
than  in  any  other  industry;  it  .should  be  protected  in 
its  wages  and  working  conditions,  both  of  which  should 
be  fair  and  reasonable,  just  as  the  rates  should  l)e. 

The  methods  of  dealing  with  railway  labor  organiza¬ 
tions  in  effect  under  previous  private  control  should  l»e 
changed  and  regional  labor  commissions  appointed  to 
deal  with  all  questions  of  rates  of  pay  and  rules  and 
regulations  of  employment.  Their  findings  and  recom¬ 
mendations  .should  be  subject  to  the  .same  authority  as 
finally  passes  upon  the  rates  which  fix  the  revenue  of 
the  carriers. 

Cnnrlusionft — The  eleven  points  considered  above 
compri.se  the  es.sential  and  fundamental  elements  cC  the 
railway  problem  that  is  now  demanding  a  solution  by 
('ongress. 

Congress  can  solve  this  problem  wisely  and  con.struc- 
tively  and  with  e(iual  justice  to  all,  provided  the  various 
interests  cooperate  with  Congress  and  approach  the 
subject  in  a  spirit  of  compromise. 


Acceleration  of  Concrete  Hardening 

As  THE  result  of  some  experiments  made  by  the 
Bureau  of  Standards  to  develop  a  method  to  accel¬ 
erate  the  rate  at  which  concrete  increases  in  strength 
with  age,  it  was  found  that  the  addition  of  small  quanti¬ 
ties  of  calcium  chloride  to  the  mixing  water  gave  the 
mo.st  effective  results.  A  comprehensive  .series  of  tests 
was  inaugurated  to  determine  further  the  amount  of  ac¬ 
celeration  in  the  strength  of  concrete  obtained  in  this 
manner,  and  to  study  the  effect  of  such  additions  on 
the  durability  of  concrete  and  the  effect  of  the  addition 
of  this  salt  on  the  liability  to  corrosion  of  iron  or  steel 
embedded  in  mortar  or  concrete. 

The  results  to  date  indicate  that  in  concrete  at  the 
age  of  tw’o  or  three  days  the  addition  of  calcium 
chloride  up  to  10%  by  weight  of  water  to  the  mixing 
water  results  in  an  incrca.se  in  strength,  over  similar 
concrete  gaged  with  plain  water,  of  from  30  to  100  per 
cent.,  the  be.st  results  being  obtained  when  the  gaging 
water  contains  from  4  to  6  per  cent,  of  calcium  chlo¬ 
ride. 

Compressive  strength  testa  of  concretes  gaged  with 
water  containing  up  to  10%  calcium  chloride,  at  the 
age  of  one  year,  give  no  indication  that  the  addition 
of  this  .salt  has  had  deleterious  effect  on  the  durability 
of  the  concrete. 

Corrosion  tests  that  have  been  completed  indicate 
that  the  pre.sence  of  calcium  chloride,  although  the 
amount  used  is  relatively  small,  in  mortar  slabs  exposed 
tc  the  weather,  causes  appreciable  corrosion  of  thf 
metal  within  a  year.  This  appears  to  indicate  thal 
calcium  chloride  shorld  not  be  used  in  stuccos,  and 
warns  against  the  unre.stricted  use  of  this  .salt  in 
reinforced  concrete  exposed  to  weather  or  water. 

The  abstract  of  the  results  of  the  tests  appear  in 
the  recently  issued  annual  report  of  the  Bureau  of 
Standards. 
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Operation  of  New  York  Central’s  Cleveland 
Freight  Terminal 


Mechaniral  Handling  Developed  to  High  Degree  of  Kfliciency — Hae  of  Tractors,  Trailers, 

liift-Truck  IMatforniH  and  HoihIn 

hy  w.  k.  riiKM's 

AHHlMtiiiil  l':iiKlii<'''r,  <  •llli-c  (if  ( 'iitiniilMiiK  Nrw  York  •'••ntriil  Kiillroiid,  ('lov('l(in)l 


SINCK  the  opening  i-urly  in  MUH  of  the  New  York 
<'»>titr:il  Kailroiiil's  hig  new  Oninge  Ave.  freight  ter¬ 
minal  at  ('lev«*laiMl  («les»ril)ed  in  h'ni/itu’rrinn  Nt'ivn- 
lit  rnnl  of  Mar.  I  t,  IJtlK,  p  ipro,  the  railroad  has  met  the 
constantly  increasing  shortage  of  labor,  both  unskilled 
truckers  and  exiwrieined  gang  foremen,  by  the  use  of 
an  unusual  amount  of  mechanical  e<|ui|)ment,  and  by  the 
constant  developmetd,  through  experience,  of  highly 
ctficient  methods  of  freight  handling.  The  freight 
is  nmved  on  four-wheel  trailers  and  special 


truckers  digest  this  .system  of  car  number  layout  n,  ,i 
few  minutes. 

The  platforms  are  well  lighted  artificijilly.  and  plii^r 
boxes  for  extension  cords  are  placed  at  each  lai  b.r 
use  when  needed;  on  each  platform  at  each  lindgr  i< 
displayed  a  prominent  yellow  marker  light  to  imla.it.' 
to  employtM's  the  l(H-ation  of  the  nearest  bridge;  lihi*- 
lights  throughout  indicate  fire-protection  eijuipmcnt ;  <  cr- 
tain  circuits  control  every  fifth  light  on  the  platforms  i.i 
provide  switching  crews  and  watchmen  with  sonie  light 


eipiipment  drawn  in  trains  by  ele<’tric  .storage-battery 
tractors,  and  a  large  part  of  the  inbound  freight  is  hekl, 
awaiting  delivery,  on  portable  platforms  picked  up  and 
transported  by  lift  trucks.  Special  telephone  equipment 
facilitates  intercommunication,  and  pneumatic  tubes 
transmit  bills  and  papers  (piickly,  while  the  administra¬ 
tive  systems  that  are  employed  minimize  lo.st  motion  for 
both  the  patron  and  the  railroad. 

There  an*  two  .separate  fn*ight  houses,  each  1202  ft. 
hmg,  as  ile.scribed  in  the  previous  article,  with  island 
|)lat forms  and  trucking  bridges  as  illustrated  in  the 
plan  refiroduced  herewith.  The  double-leaf  hand-op¬ 
erated  baseult*  wcstden  trucking  bridges  divide  each  track 
into  thr»s*  operating  sections  of  nine,  ten  and  nine  cars 
capacity,  resptvtively.  The  tracks  are  at  stret't  level, 
with  the  floors  of  houses  and  platforms  at  the  height  of 
the  ear  and  the  auto  truck  floors.  The  basement  and 
upper  stories  possess  no  feature  that  is  special,  from  an 
opi'iating  point  of  view,  and  only  the  operations  on  the 
main  thair  will  be  tiescribe<l, 

t'ar  "spot.s”  are  numbered  .sy.stematically.  The  first 
figure  of  the  numlM*r  denotes  the  track,  and  the  la.st  two 
figures  the  position  on  the  track — as,  for  instance,  GOl 
to  t*2S  for  the  28  cars  on  track  G.  Signboards  bearing 
the  numlM'rs  an*  jH*rmanently  posted  opposite  the  re- 
!-|Mvtive  piKsitions,  and  cars  are  known  in  the  house  op¬ 
erations  by  their  ‘'s|M»t”  iiumlwr.  Perfectly  “green" 


for  night  work;  the  bascule  bridges  are  automatically 
signalled  with  red  and  green  lights. 

Freight  handling  here  naturally  divides  itself  into  the 
two  cla.ssifications  of  (1)  outbound  freight  received  for 
.shipment;  and  (2)  inbound  freight  shipped  in  for  local 
delivery,  each  of  which  will  be  treated  separately,  .is 
they  differ  materially.  There  is  also  a  small  amount  of 
transfer  freight  handled  from  inbound  cars  to  outboiiinl 
cars  for  forwarding. 

The  house  operating  force  comprises  a  general  fore¬ 
man  reporting  to  the  agent,  and  a  foreman  for  each 
hou.se,  each  with  assistant  foremen  and  clerks,  with 
route  clerks,  checkers,  loaders,  trainmen,  freight 
handlers,  stower.s,  etc.,  handling  outbound  freight,  ainl 
deliverymen,  tallymen,  pilers,  callers,  freight  handlers, 
etc.,  handling  inbound  freight. 

A  driver  with  outbound  freight  goes  first  with  his 
shipping  bills  to  any  one  of  three  route  clerks,  Im-ated 
in  special  booths  at  the  ends  and  center  of  the  houses. 
The.se  clerks  are  experts,  and  are  supplied  with  all  necea- 
.sary  routing  information;  they  mark  the  shipping  bills 
with  the  spot  numbers  of  the  cars  into  which  the  freight 
is  to  go,  and  these  numbers  govern  the  chwkers  in  their 
handling  of  the  freight;  this  obviaites  the  necessity  for 
each  checker  or  receiving  clerk  routing  the  freight  he 
receives  (the  practice  at  many  hou.ses),  and  eliminates 
many  errors  common  with  that  system. 


I  ht*  spot  numbers  on  the  bills  also  indicate  roHjjhly  the  peak-load  time  in  the  late  afternoon^  and  is  a  fruit- 
iii  the  teamster  the  door  to  which  the  freijfht  should  be  ful  source  of  confusion  atid  wronjr  loading?, 
fakeii,  as  the  56  driveway  doors  are  numbered  in  jrroups  A  pneumatic  tui)e  system  for  the  handlintr  of  bills  be- 
froiii  1  to  28,  to  correspond  with  the  car  numbers.  The  tween  the  “checkers”  and  the  billing  department  results 
(lurkers  al.so  advi.se  teamsters  where  to  take  certain  in  a  uniform  flow  of  bills  into  the  billinj;  ottice  all  day 
shipments,  and  compliance  with  such  requests,  though  lon^^  {)ermita  very  prompt  billiiiK  and  reduces  the  delay 
l  ilt  strictly  enforced,  is  fairly  ffeneral  and  Kradually  in  gettinj?  out  bills  for  cars  after  the  house  is  clostsl; 
improving,  and  results  advantageously  in  shorter  truck-  this  permits  prompter  dispatch  of  outbound  trains, 
iiivr  hauls  and  greater  consolidation  of  trailer  loads  for 
^Mven  car.s. 

rhe  cheiker  and  gang  receiving  freight  loads  it  gen¬ 
erally  direct  from  the  wagon  onto  four-wheeled  trailers 
(loaded  for  only  one  car — no  "peddling”  of  freight  is 
permitted),  chalks  on  it  the  spot  number  already  pen¬ 
cilled  on  the  bills  by  a  route  clerk,  weighs  it  on  an 
automatic  dial  scale  adjacent  to  the  doorway,  and  shoves 
it  out  toward  the  main  aisle,  where  the  “despatcher”  or 
•'hooker”  (one  for  each  of  the  six  sections)  shifts  the 
trailers  around  by  hand  into  trains  of  six  to  ten  or 
more,  made  up  if  po.ssible  with  the  loads  at  hand,  for 
one  .sect ion  of  one  platform,  and  so  grouped  that  as  the 
tractor-drawn  train  proceeds  the  rear  trailers  are  cut 
oil’  [irogressively  at  the  proper  cars,  and  when  all  loaded 
trailers  have  been  cut  otT  the  tractor  picks  up  empties 
to  take  back  into  the  hou.se. 

The  train  movement  is  westwardly  in  the  hou.se  and 
eastwardly  on  the  platforms;  this  single  direction  of 
movement  is  advantageous  in  many  ways. 

In  the  tractor-train  operation  it  has  proved  economical 
to  i)rovide,  in  addition  to  the  motorman,  a  “brakeman” 
to  couple  and  uncouple,  watch  the  train  to  prevent 
freight  falling,  etc.,  thus  measurably  speeding  up  the 
entire  operation.  Formerly,  a  gang  of  three  stowers 
was  assigned  to  each  eight  cars  on  the  platform  to  han¬ 
dle  the  loading  of  cars,  but  this  method  has  been  super¬ 
seded  by  the  system,  which  works  much  better,  of 
putting  all  the  stowers  on  one  platform  in  one  gang, 
under  the  supervision  of  a  head  stower,  who  can  in¬ 
telligently  direct  the  efforts  of  all  the  men  to  prevent 


Checkers  do  not  "shoot”  their  bills  until  the  tractor  has 
taken  the  freight  off  the  floor. 

The  “sailing  date”  plan  is  in  effect  in  Cleveland,  and 
to  meet  this  condition,  with  its  pre.scribed  daily  change 
of  "regular”  cars  which  would  .seriously  affect  a  “per¬ 
manent  set-up,”  a  modified  set-up  is  u.sed,  in  which  cer¬ 
tain  grouped  spot  numbers  are  assigned  permanently  to 
each  group,  consisting  of  cars  to  be  set  out  at  one  cer¬ 
tain  main  station  or  yard,  with  the  groups  arranged 
to  meet  the  road  operating  requirements,  but  the  ar¬ 
rangement  within  each  group  entirely  flexible  and  at 
the  option  of  the  house  forces,  who  may  arrange  it  at 
will  to  meet  the  varying  exigencies  of  the  busines.s. 

Trains,  under  this  arrangement,  are  made  ready  for 
road  movement  by  pulling  whole  tracks  at  a  time  and 
simply  kicking  out  the  “set-backs”  and  .switching  any 
outbound  team  track  cars  into  the  groups.  The  west¬ 
bound  train,  given  the  preference,  leaves  about  45  min. 
after  the  cars  are  sealed,  the  eastbound  train  leaving 
soon  after.  In  resetting  the  house  with  empties  after 
the  outbound  freight  leaves,  set-backs  are  switched  back 
only  into  their  proper  groups,  and  not  onto  a  designated 
“spot.” 

Due  to  the  exceptionally  heavy  class  of  freight 
handled,  consisting  largely  of  manufactured  metal  good.s, 
paints,  oils,  etc.,  the  trailer  loads  are  believed  to  average 
heavier  than  at  any  other  house  in  the  country.  A 
week’s  check  recently  showed  an  average  load  of  1329 
lb.  per  trailer  per  trip,  each  trailer  in  service  averaging 
about  six  trips  per  day,  while  figures  obtained  from 
other  stations  have  indicated  an  average  trailer  loading 
of  1000  lb.  to  1100  lb.  per  trip. 

The  trailers  used  are  of  reinforced  wooden  construc¬ 
tion,  with  36  X  72-in.  platforms  20  in.  above  the  floor, 
with  inverted  U-shape  removable  “gates”  of  1-in.  pipe 
fitting  into  numerous  stake  pockets  at  sides  and  ends, 
for  cars  which  would  be  found  full  when  the  freight  and  interchangeable  on  the  different  makes  of  trailers 

used.  The  main  wheels  are  roller-bearing,  of  18-in. 
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reached  them.  This  condition  naturally  occurs  just  at 


iliariM'tfr  and  with  ‘1-in.  faco,  and  th<*  hall-hoariii)?  ra.ster.s 
have  !*-in.  |)lain  hcarint;  wh<*<‘lH.  The.Ht*  wheel  aize.H  were 
.seh><‘ted  after  the  und<)uhte<l  merits  of  lower  wheels  as 
elfectin^''  easier  loaditiK  comlitiofis  had  been  carefully 
(onsidtred,  because  (»f  tin*  greater  dilliculty  of  moviiiR 
low-wh<s*l  trailers  by  haral  to  switch  them  int(»  trains, 
move  them  into  cars,  etc.,  ami  the  choice  seems  to  be 
justified  by  results,  as  even  the  IH-in.  wheel  trailers  are 
diflicult  to  push  around  when  unusually  heavily  loaded. 

Itut  there  is  .some  freight,  notably  oil  and  paint  in 
barrels,  which  is  hard  to  handle  «)n  and  off  trailers  with 
2d-in.  platforms,  and  for  handliti)?  this  cla.ss  of  K'xxi-'* 
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en  all-steel  underslun^  trailer  with  the  .same  wheel  sizes, 
but  with  |)latform  only  8'  in.  above  the  floor,  is  pro¬ 
vided.  A  number  of  old  two-wheel  hand  trucks  have 
been  conv«‘rtcd  into  very  .serviceable  trailers  for  barrel 
frei^fht  by  substitutin>r  heavy  double  r»4-in.  casters  for 
the  original  rests  (»r  “feet,”  ami  etiuippiiiK  them  with 
necessary  chains  and  ey«*-bolts  f*)r  couplers.  Otherwise, 
the  use  of  two-wheel  trucks  in  hamllin^;  outbound  freight 
has  bei'n  practically  eliminated.  The  couplers  on  the 
.‘^tandanl  trailers  consist  of  a  hook  on  the  caster  end, 
fittinjr  into  an  eye  on  the  main-wheel  end  of  the  trailer 
ahead. 

Many  ty|M's  of  dollies  and  similar  special  e<iuipment, 
some  of  which  are  illustrated,  are  in  use  to  handle  the 
larjre  number  of  heavy  machines,  etc.,  rweived;  ex¬ 
periments  are  beinjr  made  toward  further  development 
of  e<iuipment,  for  handling  the.se  heavy  loads,  which, 
amoii)'  other  things,  will  jrive  better  load  distribution 
on  the  floors. 

Short  .stH-tions  of  Knivity-roll  carriers,  mountwl  In 
fnimcs  with  casters  to  brinjr  one  end  to  trailer-floor 
heiKht.  while  the  other  end  is  placed  on  a  discharjjinjr 
wajron  •»r  truck,  to  assist  in  a  quick  and  ea.sy  transfer 
from  waK'on  to  trailers,  are  under  order  and  are  ex¬ 
pected  to  help  with  certain  classes  (»f  fndjrht. 

A  hoist  has  been  provided  to  handle  economically 
heavy  freijrht  like  machine  tools,  etc.,  from  auto  or 
waKon  to  trailers  or  dollies.  This  consi.sts  of  a  sus¬ 
pended  I-beam  ruaway  extendinjr  out  about  8  ft.  over 
the  drivewa.v,  and  back  1(1  ft.  into  the  hou.se,  with  two 
three-ton  K‘*ared  trolley  hoists  operating  independently 
of  each  other,  jfivinjr  a  combined  capacity  of  six  tons, 
which  can  be  concentrated  or  applied  at  difTerent  points 
on  a  load,  as  necessary ;  this  has  a  clearance  of  10  ft. 
from  the  floor  to  the  h<K>k  in  hijrhest  position. 

Thrw-wheel  tractors,  with  30  cells  of  Edison  A-6  bat¬ 
tery,'  developing  approximately  450-lb.  drawbar  pull, 
ami.  with  a  load  of  three  or  four  tons,  capable  of  a 


speed  of  five  or  six  miles  per  hour,  are  used.  |  ...  j. 
higher  than  11  tons,  including  weight  of  trailer  ,,n. 
sometimes  pulled,  but  with  material  reduction  in  ^  ..,i 
One  load  of  25  tons  trross,  with  21  trailers,  was  tc .  ‘  ti' 
pulhsl  (■)()()  ft.  and  around  two  00°  turns;  how  ,1 
“freak”  loads  like  this  are  frowned  upon.  Tins  Him... 
wheel  type  has  a  very  small  turning  radius,  and  i- 
prisiriKly  facile  in  operation.  Batteries  are  charvid  ;,t 
niKht  throiqrh  a  motor-jrenerator  charKin^r  set.  and  .,n 
h<M)sted  at  noon  to  stimulate  them  for  the  afterinxm. 

Inbound  freijrht  re((uires  quite  difTerent  handling,  arid 
the  pwuliarities  of  the  plant  have  made  possible  ni,,re 
or  less  radical  departures  from  usual  practices,  rhe 
12r.2-ft.  house  is  divided  by  firewalls  into  six  sec  t  mils, 
each  in  charjre  of  a  delivery  foreman,  under  whom  are 
two  pilers  and  a  clerk.  Sections  1  to  4  are  allotted  to 
freiKht  for  firms  who.se  busine.ss  is  re^riilarly  larve 
eiioutrh  to  justify  assignment  of  revrular  space  in  the 
hou.se :  such  spaces  are  permanently  marked  by  aiipro 
priate  siKiiboards.  The  “alphabet”  sections,  r,  and  ti, 
handle  freight  for  smaller  and  miscellaneous  consiyrti,.,.s 
KreiKht  for  any  Kiven  shipper  thus  jfoes  to  one  desiv 
Hated  spot  in  the  hou.se. 

Inbound  freight  arrives  in  cars  containing'  many  and 
various  shipments,  consequently  it  is  impracticable  to 
place  them  in  the  house  for  unloading  in  any  prede¬ 
termined  order  to  facilitate  their  unloadin^r;  and.  as  a 
result,  the  hauls  on  individual  shipments  to  desijrnated 
locations  in  the  house  are  often  lonji:,  sometimes  the  full 
length  of  the  plant;  under  the.se  conditions  hand  trink 
iiiK  proved  expensive,  and  tractors  and  trailers  have  bc-en 
substitutJHl  with  markedly  K<x)d  results. 

Trailers  are  loaded  to  capacity  at  the  cars,  with 
freijrht  for  one  consijinee  if  possible,  otherwise  with 
freiKht  for  one  section.  They  are  put  in  trains  and 
pulled  into  the  hou.se  hy  tractors  and  dropped  off  in  the 
main  aisle  nearest  the  proper  pile  for  unloadiiiK.  All 
main  and  cro.ss  aisles  in  the  hou.se  are  plainly  marked 
with  painted  4-in.  white  lines,  frecjuently  renewed. 

When  the  size  of  a  shipment,  or  those  of  several  shiji- 
nients  for  one  consiKnee,  justify  it,  the  freiKht  is  uii 
loaded  from  the  trailers  directly  onto  a  42  x  fiO-in.  lift- 
truck  platform  (of  which  there  are  about  (50  in  each 
section)  ;  otherwise,  it  is  unloaded  directly  on  the  floor. 
These  platforms  are  sturdily  built,  with  stake  iKickets 
for  use  when  needed,  and  a  larKe  proportion  of  the  in¬ 
bound  freiKht  is  handled  on  them.  They  permit  (piick 
delivery  of  larKe  loads  of  freiKht  without  .se<*ond  hand 
liiiK.  saviiiK  labor  and  damaKC,  and  are  enthusiastically 
indorsed  by  the  operatinK  forces.  They  also  add  to  the 
Keneral  neatness  of  the  house,  and  prevent  freiKht  from 
KettiiiK  lost.  One  lift  truck  with  9-in.  wheels,  2i-in.  lift 
and  48-in.  frame  is  used  in  each  section.  These  trucks 
and  platforms  are  used  practically  only  for  delivery  of 
freiKht  as  above  and  for  occasional  transfer  of  freiKht 
to  storaKC,  etc. 

Transfer  of  freiKht  by  trap-car  from  this  plant  to 
city  stations  of  other  roads  for  forwardinK  has  been 
abandoned,  and  this  transferrinK  is  now  done  by  truck. 
Fire  drills  are  carried  out  reKularly  by  the  house  forces, 
orKanized  into  reKular  fire  companies  under  the  direc¬ 
tion  of  a  fire  warden.  Car-repair  facilities  permit  liKhl 
repairs  and  testinK  and  cleaninK  of  brake  valves  as  the 
cars  stand  at  the  platforms,  also  the  charKioK  of  train 
lines  before  the  house  is  closed,  thus  .savinK  time  after 
the  train  is  switched  up  ready  for  the  road. 
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Detroit  Plans  Comprehensive  Scheme  For  Grade 

Crossing  Removal 

( it\  Engineers  Study  Problem  as  a  Whole  and  Recommend  Program  for  Next  Fifteen  Years - 
Standards  of  Design  and  Study  City  Planning,  Freight  Yards  and  Industry  Tracks 


Prepare 


(’’ItADE  crossing  elimination  at  Detroit,  Mich.,  is 
J  viewed  as  a  single  problem  by  a  city  engineering 
(■(immission  which  has  just  reported.  The  needs  of  the 
city  for  the  next  15  years  have  been  carefully  studied, 
and  a  progressive  program  has  been  laid  out  for  the 
completion  of  all  the  neces.sary  work  in  that  time.  Other 
im|)ortant  factors  of  the  problem  discussed  are  the 
relative  advantages  of  full  and  partial  elevation,  the 
clearance  and  design  of  subways,  the  relation  to  in¬ 
dustry  facilities,  the  relation  to  streets  in  outlying  di.s- 
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tricts  of  the  present  and  future,  the  city-planning  aspect 
and  the  apportionment  of  co.st. 

The  report  was  made  by  the  city’s  Division  of  Grade 
Separation  and  Bridges,  under  the  direction  of  the  De¬ 
partment  of  Public  Works.  This  division  w’as  estab¬ 
lished  in  January,  1917,  with  John  W.  Reid  as  engi¬ 
neer  in  charge  and  Prof.  Henry-  E.  Riggs,  of  the  Uni¬ 
versity  of  Michigan,  as  consulting  engineer.  Its  report 
was  submitted  in  September  to  Clarence  W.  Hubbell, 
city  engineer,  and  passed  with  his  approval  to  11.  H. 
Ksselstyn,  commissioner  of  public  works,  who  in  turn 
transmitted  it  to  the  city  council.  It  was  referred  to  the 
if'uncil  committee  on  grade  separation  and  it  is  ex¬ 
pected  that  early  action  will  be  taken  by  the  new  council. 

Modern  grade-crossing  elimination  in  Detroit  dates 
from  1900,  and  in  1903  an  agreement  was  made  by 
which  the  annual  expenditure  was  to  be  not  over  $200,- 
OoO.  This  was  amended  slightly  in  1906,  and  additional 
agreements  were  made  up  to  1917.  Work  which  was  to 
have  been  commenced  by  the  New  York  Central  Rail¬ 
road  and  the  Wabash  Railroad  in  1917  was  deferred 
'Wiiig  to  war  conditions,  by  permission  of  the  city 


council.  Since  1900  there  have  been  43  grade  crossings 
eliminated. 

Pre.sent  conditions  are  as  follows:  On  64 i  miles  of 
line,  considering  parallel  railways  as  one  line,  there  are 
289  street  crossings,  at  58  of  which  the  grades  are 
separated,  13  having  the  tracks  carried  over  and  15  hav¬ 
ing  them  under  the  streets,  while  20  more  crossings  are 
covered  by  existing  contracts.  There  remain  211  grade 
cro.ssings  on  main  lines  and  34  on  indu.strial  spurs, 
while  37  of  the  former  carry  street-car  tracks.  Counts 
made  at  147  crossings  in  1917  showed  an  average  traffic 
of  1011  street  vehicles  and  41  train  movements  per 
crossing  per  day.  Street-car  movements  over  crossings 
were  about  250,000  for  the  year,  or  probably  more  than 
1,000,000  movements  over  tracks.  Grade  separation  de¬ 
mands  attention  urgently  as  a  part  of  the  city’s  traffic 
problem.  It  appears  that  with  the  growth  of  the  city 
the  increase  in  number  of  grade  crossings  has  been 
greater  than  the^  decrea.se  by  grade  separation. 

Early  completion  of  plans  for  a  comprehensive  scheme 
of  eliminating  grade  cro.ssings,  together  with  a  definite 
program  of  construction,  is  recommended  by  the  report. 
No  such  program  has  been  prepared,  as  yet,  but  the 
railway  .system  of  the  city  has  been  divided  into  sec¬ 
tions  which  may  be  handled  succe.s.sively.  Determina¬ 
tion  of  the  grades  of  streets  and  railways  will  permit 
the  making  of  provision  for  the.se  ultimate  grades  in 
the  design  and  construction  of  new  buildings  and  in¬ 
dustries.  With  a  complete  scheme  for  the  entire  city 
the  streets  of  heaviest  traffic  may  be  handled  first  and 
work  carried  on  at  different  points  and  on  different 
properties  at  the  same  time,  so  that  no  railway  will  be 
unduly  burdened  in  any  one  year. 

A  program  of  work  must  take  into  account  the  fact 
that  as  it  progresses  the  city  will  increase  in  popula¬ 
tion  and  area,  and  that  there  will  be  an  increase  in 
miles  of  railway  and  number  of  streets.  Such  a  pro¬ 
gram,  it  is  e.xplained,  would  cover  all  railways  within 
the  city  limits,  all  existing  crossings  and  all  additional 
crossings  which  may  be  necessary  to  furnish  traffic  con¬ 
nections  with  new  industrial  or  residential  .sections  of 
the  city. 

The  cost  of  work  to  be  provided  for  by  a  compre¬ 
hensive  plan  is  estimated  at  from  $30,000,000  to  $50,- 
000,000.  For  the  completion  of  such  work  by  1935  or 
1940  the  annual  expenditure  must  be  very  much  larger 
than  the  limit  of  $200,000  provided  in  existing  contracts 
with  the  railways.  To  carry  out  the  program  it  is 
recommended  that  the  contracts  should  fix  an  annual 
amount,  increasing  with  each  year,  so  as  to  place  the 
heavier  share  of  the  burden  on  the  later  years  of  the 
period.  It  is  suggested  that  $2,000,000  for  the  first  year 
is  the  minimum  to  be  considered  in  view  of  the  work 
urgently  needed,  and  that  this  should  increase  about 
$200,000  pel  year  until  it  reaches  $4,000,000  in  11  or 
12  years. 


» 

f 


CONriUOTK  SI’MWAY  ON  OKTKOIT  TltAOK  KOKVATION  ;  HK('ONI»  AVKNOK  AT  NKW  YOKK  ('KNTaAli  MNKS 

ANO  OUANO  TIM'NK  UAII.WAV 

Sired  Ml  f«'d  wide  Inin  two  L’l-fnol  rniid  wii>  n,  13-fool  hi'iidwny  and  3 — 18  percent.  Braden 


Klovation  of  trucks  as  the  main  principle,  in  combina¬ 
tion  with  depression  of  streets  as  a  secondary  consider¬ 
ation,  is  the  method  adven-ated  in  the  report.  All  the 
work  done  so  far  at  Detroit  has  been  ha.sed  on  the  com¬ 
promise  .sy.stem  of  elevating  tracks  from  (>  to  10  ft. 
and  lowerinjf  streets  from  0  to  M  ft.,  the  comparatively 
slijfht  elevation  beiiiK  due  larirely  to  the  fear  of  owners 
of  industries  that  a  greater  elevation  would  harm  them 
seriously.  Another  rea.son,  probably,  was  the  belief  that 
greater  elevation  would  lead  to  exce.ssive  cost,  but  the 
report  states  that  the  total  cost  is  no  more  for  15  to  17 
ft.  than  for  (»  to  8  ft.  elevation.  Adju.stment  of  tracks 
in  industrial  plants  may  be  more  expensive,  but  can 
usually  be  made  without  dilliculty,  and  in  close  quarters 
the  loadintr  and  unloading  may  lie  handled  at  platforms 
on  the  second-lloor  level. 

Public  interest  must  dominate  in  fixiiiK  ttnules  of  the 
main  trallic  streets,  since  this  interest  is  so  over* 
wheimiiiKly  laiye.  For  these  rea.sons  the  following  rec¬ 
ommendations  are  made  in  the  report:  On  all  main 
arteries  the  maximum  street  depression  should  not  ex¬ 
ceed  2  to  3  ft.,  with  approach  grades  not  exceetling 
2i%  ;  on  other  important  streets  the  maximum  street 
depression  should  be  5  ft.  and  grades  3',  ;  in  purely  in¬ 
dustrial  districts,  especially  where  the  streets  carry 
little  through  trallic,  considerably  greater  depression 
may  be  permitted,  but  in  no  case  should  the  grades  ex¬ 
ceed  3S  to  4  per  cent. 

Track  elevation  is  shown  to  be  the  logical  method  of 
eliminating  grade  crossings  at  Detroit,  since  the  flat 
topography,  as  at  ('hicago,  would  prohibit  depression  on 
some  lines,  while  complications  from  sewers  and  water 
mains  would  either  prevent  it  or  make  it  expensive  on 
most  lines.  For  clearance  at  subways  14  ft.  has  been 
adoptotl  in  the  past  at  Detroit,  but  15  ft.  is  provided 
for  on  some  work,  and  this  figure  is  recommended  for 
streets  that  have  or  are  likely  to  have  street-railway 
line.  For  streets  without  car  lines  a  clearance  of  13 
or  14  ft.  is  considered  ample. 

Track  depression  is  recommended,  however,  for  that 
part  of  the  Grand  Trunk  Railroad  on  De  Quindre  St. 
from  JelTorson  Ave.  to  Hale  St.,  1.3  miles,  beyond  which 


there  would  be  track  elevation  to  Clay  Ave.,  two  miles. 
It  is  explained  that  this  ca.se  is  exceptional.  While  the 
tracks  are  now  on  the  street  level  they  already  pass 
under  three  important  streets,  no  large  industries  are 
.served  and  there  are  no  complications  due  to  sewers  or 
other  underground  utilities,  as  the  road  was  built  some 
GO  years  ago.  The  railway  has  proposed  elevation  of 
its  tracks  for'the  entire  distance  and  has  submitted  two 
projects,  but  the  report  considers  one  of  these  open  to 
.strong  objections,  and  both  of  them  inferior  to  track 
depression  on  the  first  section  of  the  line,  so  far  as 
public  interest  is  concerned.  This  matter  is  now  await¬ 
ing  the  decision  of  the  Michigan  State  Railway  Com¬ 
mission. 

Taking  up  the  design  of  subways,  the  report  advo¬ 
cates  concrete  structures,  properly  waterproofed  and 
having  ballasted  floors,  and  the  flat-slab  type  is  pre¬ 
ferred  to  arch  designs.  It  is  pointed  out  that  extra 
expense  for  appearance  should  be  avoided  in  view’  of  the 
great  total  cost  and  the  large  number  of  structures, 
although  .some  expenditure  for  this  purpo.se  may  be  war¬ 
ranted  at  structures  crossing  boulevards  and  main 
thoroughfares.  It  is  recommended  that  no  intermediate 
supports  be  permitted  in  streets  of  widths  up  to  50  ft. 
Where  the  width  is  greater  or  the  crossing  is  at  an 
angle,  supports  at  the  curb  lines  may  be  necessary  to 
avoid  exce.ssive  height  of  elevation,  but  a  support  in  the 
middle  of  the  street  should  not  be  considered  when  the 
width  between  curbs  is  less  than  60  ft.  Shorter  spans 
may  be  permissible  for  driveways  and  streets  serving 
industries  only. 

An  adequate  city  plan  of  streets  and  roads  should  be 
made  in  advance  of  agreements  for  grade-separation 
work,  and  the  report  suggests  that  the  city  plan  com¬ 
mission  should  cooperate  in  this  respect.  Propos  oil 
changes  in  streets  should  be  considered  in  their  relation 
to  grade-crossing  elimination,  and  it  is  recommended 
that  in  general  long  through  streets  should  be  main¬ 
tained  at  full  width.  Opening  of  new  streets  and  widen¬ 
ing  of  existing  streets  should  be  considered  as  part 
of  the  grade-separation  project  when  traffic  cai.  be  im¬ 
proved  in  such  W’ays.  Closing  of  streets,  it  is  suggested. 
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shfiiil'l  J)e  considered  only  in  order  to  improve  a  subway 
approach  or  where  the  streets  are  very  short  or  very 
near  the  river,  where  traffic  will  always  be  limited.  In 
industrial  districts,  however,  the  closinj?  or  chanRinp  of 
streets  may  be  of  benefit  to  the  railways,  the  city  and 
the  industries. 

Location  of  lart?e  railway  yards  in  the  outlyinjr  dis- 
tri(  ts  is  a  special  condition  noted,  as  in  some  of  these 
cases  opened  streets  are  several  thousand  feet  apart, 
and  subsequent  plotting  of  lands  adjacent  to  the  right- 
of-way  has  been  made  without  reference  to  the  possible 
opening  of  streets  across  the  railway.  The  report 
urges  a  careful  study  of  railway  right-of-way  within  the 
city  limits,  and  the  location  of  a  sufficient  number  of 
cross  streets  connecting  with  main  thoroughfares. 
These  should  be  of  ample  width,  66  ft.  country  roads  be¬ 
ing  opened  at  least  across  the  right-of-way  for  future 
avenues  of  80  to  100  ft.  width.  Plans  for  grade  sepa- 
r.ition  on  these  outlying  thoroughfares,  it  la  pointed 
out.  should  not  be  made  without  full  consideration  of 
their  future  effect  upon  the  city. 

The  effect  of  grade  .separation  on  industries  is  di.s- 
cussed  as  an  important  consideration.  At  880  indus¬ 
tries  there  are  1600  private  sidings  with  a  capac¬ 
ity  of  1, '5.635  cars,  while  159  indu.stries  which  are 
located  on  the  railways  use  team  tracks  instead  of 
private  sidings. 

.Some  industries — large  and  .small — will  not  be  af¬ 
fected  .seriously,  while  others  will  be  subjected  to  con¬ 
siderable  trouble  and  expense.  In  general,  however, 
track  elevation  to  approximately  full  height  is  the  cheap¬ 
est  method  for  the  railroad  and  also  brings  the  tracks 
near  to  second-story  factory  levels,  so  as  to  involve  less 
change  and  reconstruction  and  to  give  better  spur  track 
grades  than  an  elevation  of  only  6  to  8  ft.  Further¬ 
more,  many  industries  such  as  coal  yards  and  ware¬ 
houses  can  handle  a  larger  volume  of  busine.ss  with 
tracks  at  the  higher  level. 

Rklative  Cost  and  Its  Apportionment 

Cost  of  track  elevation,  says  the  report,  is  largely  in 
grading  and  ma.sonry,  and  in  carrying  traffic  during 
construction.  For  a  railway  fill  made  by  trains,  the  cost 
of  steam-shovel  loading,  train  haul  and  unloading  will 
average  less  than  half  the  cost  per  cubic  yard  of  re¬ 
moving  the  clay  .soil  in  Detroit  streets,  hauling  it  by 
wagon  to  .scows  and  then  dumping.  Masonry  walls  for 
such  a  fill  are  of  uniform  height  and  standard  section, 
while  street  retaining  walls  having  approximately  10''r 
more  material  are  irregular  in  height  and  section  and 
conse(|uently  of  greater  cost  per  cubic  yard.  The  cost 
of  permanent  bridges  and  that  of  carrying  railway 
traflic  during  construction  are  substantially  the  .same  in 
either  case,  while  the  cost  of  carrying  street  traffic  dur¬ 
ing  construction  is  said  to  be  less  with  railway  elevation 
than  with  -street  depre.ssion.  The  cost  of  track  con¬ 
struction  and  readjustment  of  industry  tracks  for  eleva¬ 
tion  is  considered  to  be  more  than  offset  in  track  de¬ 
pression  by  the  cost  of  rebuilding  sewers,  water  mains, 
paving,  sidewalks  and  street-railway  tracks,  in  addition 
to  the  property  damages. 

Full  elevation  of  the  railway,  without  change  of  street 
grades,  is  the  cheaper  solution  of  the  problem,  accord¬ 


ing  to  the  study  made  at  Detroit.  The  report  states 
that  this  holds  fairly  true  for  all  railway  right-of-way 
of  60  to  100  ft.  width,  with  eight  or  nine  streets  per 
mile.  It  will  not  hold  true,  however,  where  there  are 
only  a  few  .streets  per  mile  and  where  the  railways  have 
large  yards,  nor  where  the  elevation  of  the  railroad  in¬ 
volves  that  of  a  large  mileage  of  industrial  spur  tracks 
or  extensive  rearrangement  of  numerous  factory  build¬ 
ings. 

The  apportionment  of  the  cost  of  grade  .separation  at 
Detroit  has  been  usually  on  the  basis  that  the  railways 
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have  paid  the  entire  cost  of  con.struction  on  their  land 
and  on  the  streets,  while  the  city  has  paid  all  property 
damages,  and  the  street  railway  has  paid  for  all  tem¬ 
porary  work  needed  to  maintain  its  traffic  and  for  all 
new  track  and  overhead  equipment.  No  adequate  or 
uniform  records  of  cost  have  been  kept,  but  it  is  gen¬ 
erally  understood  that  the  city’s  share  has  been  20  to 
25 of  the  total  cost.  The  report  considers  it  probable 
that  with  greater  elevation  of  tracks  the  cost  of  prop¬ 
erty  damages  will  be  i  educed,  thus  decreasing  the  city’s 
share  of  the  total.  It  is  considered  reasonable,  how¬ 
ever,  that  the  city  should  pay  from  20  to  25''f  of  the 
cost  of  a  well  designed  public  improvement  and  should 
a.ssume  the  entire  maintenance  of  the  streets.  On  the 
other  hand,  the  report  points  out,  the  new  city  charter 
appears  to  contemplate  payment  of  nothing  more  than 
property  damages,  .so  that  any  plan  imposing  upon  the 
city  a  definite  percentage  of  cost  probably  would  have 
to  be  passed  upon  by  the  courts.  As  to  street  railways, 
the  report  considers  that  the  company  .should  build  its 
own  tracks  and  pay  more  than  its  pa.st  share  of  2  to  3% 
of  the  total  co.st.  Municipal  utilities  should  pay  for 
changing  their  underground  properties  to  conform  to 
the  street  changes. 


Road  Funds  Available  in  Wisconsin 
For  construction  and  maintenance  on  the  Wisconsin 
trunk-highway  system  and  the  county  systems  of  pros¬ 
pective  state  highways,  about  $11,000,000  will  be  avail¬ 
able  for  1919,  according  to  the  estimate  of  A.  R. 
Hirst,  state  highway  engineer.  This  includes  $3,800,- 
000  for  state-aid  construction,  $3,200,000  for  Federal- 
aid  construction,  $1,500,000  for  county  construction  and 
$2,500,000  for  state  and  county  maintenance  work.  In 
addition,  the  towns  will  spend  about  $3,000,000  on  town¬ 
ship  roads. 
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(Jovernors’  and  Mayors’  Reconstruction  Conference 

Fails  to  (iet  Action 

OlliriulH  111  IVIeetinK  in  WuHhinuton  Do  More  l.iNteniiiK  Than  Tulkinx  and  Adopt  Prepared  Uesolulioiis, 

hut  Keconiniend  No  ConiprehenHive  ProKrum 

( F.tlttorml  ('ui  rt  Hiiitmlt  nrt' ) 


TWKNTY  (JOVKRNOIIS.  IJif*  mayors,  and  the  rep- 
resenlallves  of  many  more  extTUtiveM,  met  at  the 
White  House  la.st  week  at  the  invitation  of  the  l*resi<lent 
to  discuss  the  proldems  of  umunployment  and  husiness 
resum|>tion.  They  listened  to  many  set  juhlresses  hy 
Ketleral  ollicials,  told  <»ne  another  generally  of  the  con¬ 
ditions  in  their  home  communities,  nveived  a  vaKtie 
pro>(ram  of  action  from  the  representative  of  the  De¬ 
partment  of  Dahor.  passtsi  reluctantly  a  wordy  and  in¬ 
nocuous  iliH-ument  prepared  for  them  hy  a  «-omniittee  on 
resolutions,  and  broke  up  in  disorder  with  an  eviilent 
feidiiiK  o(  the  futility  of  the  conference.  1‘ossihly  some 
of  the  delegates  Kot  a  thoiiKht  or  two  from  the  tli.scus- 
sions  which  they  may  put  to  use  when  they  ttct  home, 
hut  no  dellnite,  henelicial  sukk**>'^I  ions  materiali'/.ed  on 
the  Moor. 

The  conference  was  calleil  hy  the  I’resiilent  at  the  re- 
«piest  of  the  Department  of  Lahor,  and  was  apparently 
planned  and  directed  entirely  hy  that  department.  In 
the  liKht  of  the  pr<H‘e«‘dinKS  of  the  three  days,  it  is  now 
very  apparent  that  there  was  too  much  direction.  A 
lull  proKiam  was  laid  out,  made  up  of  atidres.ses  hy  men 
of  such  national  distinction  as  to  make  it  impossihle  for 
the  Moor  to  do  other  than  tt»  hear  them.  The.se  gentle¬ 
men  all  tlelivined  inspiring  and  stirring  addresses,  hut 
it  soon  was  eviilent  that  the  (Jovernors  possihly,  and 
the  mayors  certainly,  had  come  to  WashiiiKton  not  to 
listen  hut  to  talk,  and  the  program  did  ni>t  permit  such 
talk.  As  an  endiiiK  to  the  conference,  the  mayors  K<>t 
toK'ether  in  a  more  or  less  informal  organization  for 
future  meetings,  in  the  ho|u>  of  estahlishiiiK  somethiiiK 
similar  to  the  pre.sent  House  of  ('lovernors. 

WiiAT  TiiK  Mkktin(;  Was  For 

AccordiiiK  to  the  President’s  own  announcement,  the 
meeting  was  "to  di.scuss  the  proper  metlnsl  of  re.storinR 
all  the  lahor  conditions  of  the  country  to  a  normal  basis 
as  s(M»n  as  po.ssihle  and  t(»  etfiH-t  any  such  fresh  alloca- 
tiims  of  lahor  and  endeavor  as  the  circumstances  may 
make  mH-e.s.sary."  This  was  the  extent  of  the  Pn*sl- 
ileiit's  reference  to  the  conference  itself.  His  mind,  as 
evidenced  in  all  of  his  addre.sses  in  this  country  duriiiK 
his  brief  stay,  was  on  the  matters  of  international  rela¬ 
tions,  which  he  .simui  reached  in  his  siH'wh  to  the  con- 
fi'riMice.  He  was  followed  hy  Swretary  of  Labor  Wil- 
.son,  who  in  a  remarkable  addre.ss  clearly  indicated  the 
.serious  possibilities  in  the  lahor  situation  in  this  coun¬ 
try  and  the  deciiled  mvessity  for  immediate  resumption 
of  husiness.  Then,  after  brief  luldresses  hy  the  Secre¬ 
taries  of  War  and  the  Navy,  the  (Jovernors  of  the  vari¬ 
ous  states  were  calleil  on  alphabetically.  Here  the  con¬ 
ference  met  a  surprise,  iMH'ause,  with  only  two  excep¬ 
tions,  every  liovernor  aro.se  and  stated  that  there  were 
no  lahor  or  industrial  troubles  in  his  state.  Arizona 
admitteil  some  dithculties  in  the  copper-mininK  di.stricts 
and  We.st  V’irjrinia  in  the  coal-mininjr. 

The  best  part  of  two  sessions  was  taken  up  hy  the 


(.overnors  speeches,  some  of  which  were  direct  and  to 
the  point,  (^mthlenco  in  conditions,  however,  was  imhi 
shattered  when  the  mayors  were  Riven  the  Moor.  I  n 
fortunately,  the  proRram  was  so  full  that  only  a  lew 
of  the  mayors  could  he  heard.  Those  who  did  sjicak. 
however,  dellnitely  staled  that  the  ('lOvernors  did  not 
know  what  they  were  lalkiiiR  about,  that  lahor  and  m 
dust  rial  conditions  were  had,  and  that  there  was  no  mi 
misliate  indication  of  relief. 

ThrouRli  all  of  the  reports  there  was  no  siRii  id'  any 
Rreat  revival  of  pulilic  work.  Here  and  there  an  exci  n 
live  announced  that  his  state  or  city  was  y  mur  ahead 
with  a  certain  amount  of  work,  in  Reneral  very  min  li 
le.ss  than  normal,  hut  many  of  them  repeated  the  same 
statement;  that  is,  that  so  Ioiir  as  material  prices  kept 
up  not  even  a  public  body  could  he  expected  to  enyaye  in 
work.  Several  of  them,  (Jovernor  Cox  of  Ohio  in  par¬ 
ticular,  ileMnitely  demanded  that  the  water  he  .sipiee/ed 
out  of  pre.sent  material  prices. 

Tmk  Pi-AN  OK  TIIK  Lahor  Dki'artmknt 

Meantime,  a  repre.sentat ive  of  the  Depart nnmt  of 
Lahor  announced  what  he  cidled  not  the  ))lan,  hut  the 
suRRestion,  of  the  department  as  to  a  proRram  of  reeon 
St  met  ion.  He  laid  down  seven  items  in  this  proRrani; 
First,  heRin  all  public  work,  especially  jnihlic  huildinys 
and  .schoolhou.ses;  .second.  Ret  behind  the  Huild-a-Honie 
movement;  third.  Ret  the  state  to  build  its  full  ipiota 
of  Federal  roads  on  the  Mfty-Mfty  basis  and  appropriate 
larRe  sums  for  state  roads;  fourth,  see  that  tract  ion 
properties  of  the  state  and  city  rtveive  fair  treatment; 
Mfth,  urRe  lahor  to  Rive  a  Rreater  service  for  its  waye; 
sixth.  Ret  the  stale  councils  of  defense  to  advertise  as 
much  now  to  Ret  people  to  buy  as  they  advert i.sed  due 
inR  the  war  to  Ret  insiple  to  economize;  and  .seventh,  help 
the  cabinet  (tlllcers  in  their  efforts  to  extend  opportuni¬ 
ties  and  provide  not  oidy  employment  hut  a  stroiiR 
United  States  Kmployment  Service. 

FollowiiiR  more  addres.ses,  one  on  huilditiR  by  a  rep- 
re.sentative  of  the  construction  industries  and  one  on 
roads  hy  a  representative  of  the  hiRhway  industries,  and 
one  hy  Secretary  Lane  on  his  various  reconstruction 
policies,  the  Ke.solutions  Committee,  composed  of  (lover 
nor  (4)x  of  ()hi<j,  as  chairman,  and  (Jovernors  Sprou!  »d' 
I’enn.sylvania,  Hilho  of  Mi.ssissippi,  and  (I.  F.  I’eahody, 
represent iiiR  (lovernor  Smith  of  New  Yt»rk,  toRether 
with  Mayor  IVters  of  Iloston  and  Mayor  Raker  of  I’ort- 
laml.  Ore.,  hrouRht  in  the  refsirt  of  the  cominittee  on 
re.solutions.  Contrary  to  the  exptH-tations  t)f  most  of 
those  in  attendance  who  had  ho|>etl  for  a  series  of  lieti- 
nite  n*solutions  which  could  he  voted  upon  one  by  one. 
this  document  was  a  well  preparinl  essay  of  the  ty|»e 
common  to  party  platforms,  and  was  so  tied  toRcther 
as  to  make  it  impossihle  of  paraRraph  acceptance.  It 
was  read  with  considerable  oratorical  effect  hy  Ciovernor 
Cox,  and  was  accepted,  after  a  Rreat  deal  of  opposition, 
by  a  two  to  one  vote  of  those  present.  Only  one  clause 


M;ir(h  l‘l.  1915^ 


K  N  (J  I  N  K  K  U  1  N  (I  N  K  W  S  -  It  K  C  ()  It  I) 


515 


recommending  to  the  utates  that  they  con- 
siiii  r  riieanH  of  releaHinK  natural  resourceH  from  con- 
tnilli  rs  who.  for  the  purpoae  of  Mpeculatioii,  are  holding 
thfin.  There  waH  also  a  Hijuahhle  over  the  puhlie  utilities 
(  liiii  e  noted  below,  but  that  was  lliially  adopted  by  an¬ 
other  two  to  one  vote. 

AH.STRA<T  ok  TIIK  llKSOl.PTIONS 

The  conimitlee’s  re|M»rt,  which  was  Huppose<l  to  em- 
l,o(lv  the  findiiiK.s  of  the  conference,  .starts  with  well- 
nuimleil  phrases,  such  as,  “We  are  liviiiR  in  the  most 
thrilling  time  in  all  history,”  “We  must  progress  from 

the  limdamentid  ba.se  of  American  ideals, . Phe  j)rin- 

(i|ile.s  of  j.M'vernmetit  must  change  throuRh  the  evolu¬ 
tions  and  proces.ses  of  calm  human  intellinrence,"  etc.,  etc. 

II  has  ( laiises  condemning  iiny  doctrine  which  inveighs 
ii^'.iinst  both  (jo«l  and  Rovernntent.  While  admitting 
that  it  was  not  the  purpo.se  of  the  conference  to  discuss 
the  underlyiiiK  principles  of  the  <|uestion  «tf  Kovernment 
ownership,  it  recommends  that  the  national  (lovcrnment 
in  Its  pre.sent  conduct  of  the  railways  should  continue 
in  the  purchase  of  rolling  stock,  making  added  better- 
nienls,  etc.,  so  as  to  guarantee  at  least  that  much  of  the 
purchasing  of  material  which  should  be  started  at  once. 

It  recommends  that  the  (lovernment  make  a  ctireful 
analysis  of  all  economic  elements  underlyiiiK  costs,  and 
that  it  establish  a  fair  price  for  materials,  which  price  is 
to  be  followed  by  the  (lOvernment  itself,  with  the  idea 
that  if  the  (Jovernment  in  fairness  to  all  interests  con¬ 
cerned  approves  price  schedules  on  materials,  public  opin¬ 
ion  will  accomplish  the  rest  in  the  needed  reduction  of 
prices.  Indeed,  the  one  definite  part  in  the  resolution  is, 
"I’rices  must  change.  There  may  be  an  economic  justifi- 
tion  for  some  schedules  but  not  many,  and  if  the  Govern¬ 
ment  throuKh  the  operation  of  a  committee  or  commission 
such  as  we  have  suKRCsted  will  invite  industry  to  ro 
forward  in  the  work  before  us,  revealinir  facts  and  fig¬ 
ures  upon  which  earnest  calculation  can  be  made,  it  can, 
then,  in  any  Kiven  line  announce  to  the  public  what 
prices  it  finds  to  be  fair  and  equitable.” 

The  resolution  then  definitely  recommends  that  freight 
rates  on  all  road  material,  possibly  on  all  building 
material,  be  radically  reduced.  It  recommends  that 
there  be  no  present  anticipation  of  an  adjustment  in  the 
wa^e  scale.  It  recommends  “that  the  Federal  Govern¬ 
ment  continue  its  helpful  ofllces,  with  the  view  to  avert¬ 
ing  .serious  con.sequences  in  the  financial  affairs  of  public 
utilities.”  It  urires  that  the  informal  contract  act  be  put 
in  elb'ct  as  soon  as  possible  and  that  announcement  be 
made  e()ually  soon  as  to  the  disposal  of  Government  sur¬ 
plus  materials.  It  regards  the  discontinuance  of  Federal 
aid  and  maintenance  of  public  employment  agencies  as 
liofh  untimely  and  harmful,  and,  finally,  urjres  a  chanRO 
ill  the  method  of  military  demobilization  by  which  the 
soldiers  are  turned  loo.se  in  the  vast  districts  from  which 
they  came. 

Some  definite  conclusions  can  be  drawn  from  this  con¬ 
ference.  First,  there  is  as  yet  no  general  unemployment 
distre.ss,  althouRh  there  is  certainly  unemployment, 
k'rowiiiK,  as  the  mayors  recuRnize,  but  not  yet  to  such  a 
stuKc  as  to  have  come  to  the  attention  of  the  Governors. 
There  is  a  wide  appreciation  of  the  soundness  of  the 
huild-now  policy  of  public  work,  but  there  is  an  equally 
wide  distribution  of  the  reluctance  to  start,  on  account 
of  IurIi  prices.  There  is  no  indication  of  a  general  going 
ahead  in  public  or  private  building  in  spite  of  the  high 


prices  existing.  There  is  a  general  demand  that  fhe 
railroads,  which  it  was  stated  many  times  purcha.sed 
.■{()',  of  all  materials  bought  in  fhe  United  States,  start 
buying  immediately,  though,  as  Director  General  Mines 
told  the  conference,  the  failure  to  proviile  funds  by  the 
late  ('ongre.ss  complicates  the  financial  situation  of  the 
Railroad  Administration  to  a  point  where  it  can  promise 
nothing.  There  is  a  demand  that  freight  rates  on  build¬ 
ing  materials  be  lowered,  and  lowered  imnusliately.  To 
this  Director  Mines  |iromi.sed  his  immediate  attention. 
There  is  an  appreciation  of  what  is  generally  c  died  the 
Rolshevik  menace,  but  a  coiitidence  in  the  Aiiu'ricaii  peo¬ 
ple  and  its  ability  to  meet  it.  There  is  a  pronounced  ex¬ 
pectation  of  lowering  in  prices  and  no  hope  of  a  lower¬ 
ing  in  wages. 

These  are  the  impressions  derived  from  the  confer¬ 
ence  of  representative  men  from  all  parts  of  the  United 
States.  That  men  holding  pretty  generally  the  .same 
views  could  not  get  together  and  coiirdinate  tho.se  views 
and  specify  remedies  or  expected  remedies  is  undoubted¬ 
ly  due  to  the  failure  of  fhe  Di'partrnent  of  Labor  to  pro¬ 
vide  the  proper  mechanism  for  the  conference.  The.se 
men  came  from  all  over  the  country  with  very  little  idea 
of  what  they  were  expecteil  to  do.  They  were  made  to 
put  in  three  «lay.s  listening  to  a  number  of  things  which 
they  already  knew,  and  were  at  the  end  hurried  to  a  con¬ 
clusion  by  lack  of  time.  The  resolutions  prepared  by 
some  of  the  shrewdest  politicians  in  the  United  States, 
and  presented  oit  the  floor  by  a  master  of  debate  and 
oratory,  were  carefully  calculated  to  avoid  any  contro¬ 
versial  subject  or  to  .set  down  in  good,  round  terms  any 
definite  program  of  action.  Recau.se  the  resolutions 
were  adopted  there  should  not  be  the  impre.ssion  abroad 
that  they  represent  fhe  findings  of  the  floor.  Tho.se 
who  had  hoped  that  the  gathering  together  of  so  many 
men  Intimate  with  local  conditions  would  develop  a  na¬ 
tional  policy  of  reconstruction  mu.st  be  di.supiK)inted. 

F.  C.  VV. 


Guatemala  ItebuildH  After  Earthquakes 

That  reinforced-concrete  is  the  only  .safe  type  of  con¬ 
struction  for  earth(|uake  countries  has  been  proved  by 
the  earthquakes  of  Guatemala  and  Salvador,  in  the  opin¬ 
ion  of  Lee  F.  VVhitbeck,  chief  engineer  of  the.  Interna¬ 
tional  Rys.  of  (.entral  America.  He  points  out  that  un¬ 
fortunately  this  type  of  construction  is  expensive  in 
these  countries,  as  all  materials  have  to  l)e  imported. 

Reconstruction  of  the  buildings  of  Guatemala  City, 
the  capital  of  Guatemala,  after  the  earthiiuakes  of  De¬ 
cember  and  January,  1917-18,  is  making  slow  progress, 
according  to  Mr.  Whitbeck.  This  condition  is  due  to 
scarcity  of  lalsir  and  materials,  and  apparently  to  a 
great  lack  of  confidence  on  the  part  of  property  owners, 
as  a  result  of  the  continuance  of  slight  quakes.  This 
fear  is  evidenced  by  a  reluctance  to  start  rebuilding  and 
by  the  false  economies  that  are  being  attempted  in  the 
work.  The  tendency  is  to  adopt  the  cheapest  possible 
method,  and  if  there  is  any  chance  of  patching  a  shat¬ 
tered  wall,  this  is  done  usually,  in  preference  to  tearing 
down  and  rebuilding. 

Re  in  forced-mud  or  “bajareque"  is  a  common  type  of 
construction,  which  consists  of  a  wood  frame  covered 
with  lath,  the  wall  space  being  then  filled  with  mud  and 
plastered.  The  effects  that  an  artistic  plasterer  can 
obtain  are  said  to  be  l>oth  surprising  and  deceiving. 
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IVnnsylvania  Has  F]merj?ency  Public 
Works  Commission 

IU»dy  Provided  For  Two  Yearn  Ajfo  To  Tide  Over 
Kxpeeted  Periiidn  of  DeprenHion  In  Now 
stimulating  (lonNtrurtion 

PENNSYLVANIA  was  particularly  forehanded  in 
providintr  aKainst  a  possihle  industrial  depression 
which  uukIH  follow  the  war,  Ity  an  act  of  the  legis¬ 
lature,  .luly  2r>,  i;H7,  it  estahlishc'd  the  Emergency 
I’uhlic  Works  ('ommission,  ‘*t<»  provide  for  the  expitii- 
.‘icui  of  the  public  works  of  the*  commonwealth  during 
periods  of  extraordinary  unemployment  caused  hy  tem¬ 
porary  industrial  d«“pression.”  While  the  commission 
has  not  as  yet  done  anything  other  than  to  stimulate 
various  kinds  of  public  work  bv  the  cities  anti  countii's 
of  the  state,  it  has  a  well  considered  program  which,  i‘ 
is  hoped,  will  help  to  ward  otT  any  actual  depression 
in  the  next  few  months. 

The  act  provides  an  emergency  public-works  fund, 
starting  at  ?r»(),(KK)  in  the  first  appropriatitm,  and  con¬ 
stitutes  a  commission  composed  of  the  (lovernor,  the 
auditor  gent'ral,  the*  state  treasurer,  and  the  commis¬ 
sioner  of  liilsir  and  indu.stry  of  the  .state.  The  Depart¬ 
ment  of  Labor  and  Industry  has  the  duty  of  ascertaining 
the  exi.stence  of  periods  of  extraoriiinary  unemploy¬ 
ment  within  the  state  and  of  notifying  the  commission. 
'I’hen  it  is  the  duty  of  the  commission  to  prweod  to 
ascertain  and  obtain,  from  various  departments,  bu¬ 
reaus,  boards  and  commissions,  tentative  plans  for  such 
expansion  of  the  public  works  of  the  state  as  shall 
be  be.st  adapted  to  supply  increa.sed  oppttrtunities  for 
advantageous  public  labor  during  periods  of  temporary 
unemployment.  The  industrial  branch  of  the  Depart¬ 
ment  of  Labor  and  Industry  is  also  ordered,  under  the 
same  act,  to  conduct  an  employment  bureau  for  the 
use  of  the  state  departments  which  are  engaged  in 
such  public  work  as  the  emergency  calls  for.  When 
an  industrial  depression  period  does  not  exist  tht* 
emergency  public  works  fund  is  to  be  distributed  among 
the  various  departments  of  the  .state,  for  such  expan¬ 
sion  ol  public  works  as  are  la'st  adapted  to  advance 
public  int'ere.sts  by  providing  the  maximum  of  employ¬ 
ment  for  the  relief  of  existing  conditions  of  extra¬ 
ordinary  unemployment. 

In  NovemlsT,  IIMS,  a  few  days  after  the  armistice 
was  signed,  the  commi.ssion  began  to  stimulate  the 
public  works  of  the  cities  and  counties  of  the  state 
through  correspomlence.  StKin  after,  the  commi.ssion 
reuuested  the  various  departments  of  the  state  (lovern- 
ment  to  reptirt  what  useful  neces.sary  public  work  they 
could  tio  during  the  demobilization  period,  provided  the 
ntH-es.sary  appropriation  and  organization  were  forth¬ 
coming.  I’pon  receiving  this  information,  the  commi.s¬ 
sion  matle  a  report  to  the  pre.sent  legislature  on  the 
methtnl  of  expaniling  public  works  in  the  state  in  the 
existing  emergency.  This  report  is  now  before  the 
legislature  for  action. 

'I'he  report  takes  up  in  order  highways,  forestry, 
factories,  and  public  works  in  cities  and  counties. 
Under  highways  it  recommends  that  the  legislature 
should  assign  a  iH*rcentago  of  the  usual  highway 
appropriation  directly  to  the  emergency  public  works 
fund,  for  emergency  expenditure  only  during  periods 


of  unemployment,  and  that  a  percentage  of  .ill  i 
Ismds  issued  for  highway  construction  should  b.  ,| 
out  of  the  market  and  sold  only  when  a  pi-n.i.i 
unemployment  occurs,  in  order  that  the  work  m,i  .. 
done  at  that  time.  Emphasis  is  laid  on  the  lad  t'.-t 
the  ileniobilization  and  transition  period  fnuM  \],,  | 
to  October,  1919 — should  lie  regarded  as  .t  po  .t 
period  of  temptirary  unemployment,  and  highway 
concentrated  then  if  necessary. 

Under  forestry,  the  report  notes  that  the  (i.p.ui 
ment  of  forestry  of  the  state  is  contemplating  ieri.,iii 
forest  work  that  could  well  be  carried  on  at  the  pn 
eiit  time,  with  the  employment  of  5000  unskilled  labon  - 
for  three  months.  It  is  also  noted  that  the  wai.-i 
supply  commission  is  pre|)ared  to  undertake  piiblii 
works  and  stream  conservation  and  Hood  control  ii  a 
milliiin-dollar  appropriation  is  made.  The  invest igi- 
tions  of  this  «lepartment  are  quite  necessary  lor  in. 
(ontinuance  of  a  numlnT  of  other  public  works. 

The  department  of  health  has  possibilities  as  an 
employer  of  labor  at  the  present  time,  both  in  llie 
construction  of  certain  necessary  .sanitariums  and  in 
the  work  in  destroying  the  mos*|uito.  Notice  is  also 
made  of  the  fact  that  for  .some  years  past  the  depart 
ment  of  health  has  ordered  certain  lM)roughs  to  put 
in  sewage-ilispo.sal  plants,  in  order  to  relieve  a  menace 
to  the  public  health.  Some  of  these  boroughs  have  not 
complied  with  the  order,  the  reason  given  being  that 
they  have  reached  their  debt  limit.  The  report  says 
that  the  question  ari.ses  whether  a  part  of  the  emer¬ 
gency  public  works  fund  could  not  be  let  to  such 
boroughs  in  order  that  they  may  comply  with  the  heallli 
department  orders  and  also  provide  necessary  puldic 
work  at  this  time. 

(Vrtain  taxes,  notably  the  inheritance  tax,  could  well 
be  diverted  toward  the  public  works  fund,  according 
to  the  report.  At  any  rate,  the  whole  (|uestion  of 
taxation  in  relation  to  this  kind  of  work  needs  to  be 
investigated.  Finally,  the  report  to  the  legislature  em 
phasizes  the  publicity  work  that  the  commi.ssion  can 
<lo  ill  urging  the  minor  political  subdivisions  of  the 
state  to  enter  into  construction  work  at  the  present 
critical  time. 

The  otllce  of  the  commission  is  at  the  capitol  at 
Harrisburg,  and  Otto  T.  Mallery  is  acting  as  executive 
secretary. 

Stundardizing  Concrete  Pipe 

That  design  of  concrete  pipe  should  be  standardized 
to  the  extent  of  adopting  a  certain  range  of  diameters 
and  five  classes  of  varying  strength,  was  the  suggestion 
made  in  a  paper  read  at  the  annual  met'ting  of  the 
American  Concrete  Pipe  As.sociation  by  C.  F.  Huente.  of 
the  (Concrete  Products  Co.,  Pittsburgh,  Penn.  Length 
of  pipe  and  tyiM?  of  joint  are  matters  that,  he  thouglit. 
should  be  left  to  the  judgment  of  the  manufacturer.  To 
obtain  pipe  of  high  quality  and  strength,  he  advocated 
the  use  of  concrete  made  with  a  low  proportion  of  wa¬ 
ter,  but  he  did  not  know  whether  such  concrete  had 
bwii  used  for  rein  forced-concrete  pipe.  The  meeting 
was  held  at  Chicago  Feb.  14-16.  OfHcers  of  the  asso¬ 
ciation  were  elected  as  follows;  President,  W.  E.  (loml- 
man,  Saginaw,  Mich.;  secretary,  G.  E.  Warren,  Cni- 
versal  Portland  Cement  Co.,  Chicago. 
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March  13,  1919 

Old-Fashioned  Methods  Keduce 
Cost  of  Dam  Repairs 

Contractor  Met  Local  Conditions  and  Avoided 
Expensive  Operations  Without  Inter¬ 
rupting  City’s  Water  Supply 

KY  CllARI.KS  F.  Dinoman 

\  M.  Ami.  i\  R.  KiiK*ru*fi.  I’lyni  ItiilldIriK  *  <'onstru**tton 
('ll.,  Culni**r,  Muhh.,  jifol  Ni*w  York  ('ily 

thoijHiifHl  dollars  was  apF>ropnatc*<l  l»y  the  City 
I  -)f  Willimantif.  Conn.,  to  proservo  the  dam  in  the 
Natth.tiiR  River  on  which  the  water-supply  and  lire  pro- 
tcdioM  of  the  city  depended.  The  contract  was  awarded 
fr.r  .'fVl.'OO  and  the  contractor,  by  the  application  of  old- 
ta-liiooed  but  economical  methcals  that  conformed  to 
I,, cal  conditions  did  the  work  for  less  than  $4(K)(»,  al- 
th(Miy!i  estimates  ran  up  to  $.39,000. 

Th  *  dam  is  about  three  miles  from  the  city  and  is  of 
licavy  stone-masonry  construction,  built  in  1SH4.  It 
laovides  a  head  of  21  feet,  which  is  utilized  to  drive 
two  Hunt-Smith  hydraulic  turbines,  operating  in  turn 
twfi  VVortliinjfton  plunder-type  pumps.  'I'hese  work  at  a 
normal  .'•peed  of  HO  strokes  per  minute  and  pump  the 
water  throudh  a  12-in.  cast-iron  main  to  the  reservoir 
near  the  city.  A  steam  pumpitid  plant  has  been  pro- 


at  the  first  attempt  to  turn  them.  The  iron  dates  are 
3  X  .3  ft.,  and  similar  in  desidn  to  modern  sluice  dates. 
In  addition  two  wocslen  waste  dates  were  f)rovided.  The 
stems  of  these,  however,  do  not  come  up  to  the  top  of 
the  dam. 

The  work  of  loweriiid  the  water  apparently  presented 
the  di’'’atest  problem  in  the  entire  operation,  and  until 
this  wa.s  done  mt  inspc'ction  or  plans  could  be  made. 
I  he  superintendent  placed  in  charde  of  the  work  avoid¬ 
ed  the  use  of  a  diver  in  openiud  the  dates  by  slindiny 
a  chain  around  the  sten)  of  one  of  the  wcMMlen  dales, 
(Irawiiid  it  up  and  openiud  *t.  One  of  the  iron  dates 
was  opened  by  rnakiiid  a  new  socket  wrench  sulficiently 
lardo  to  ciidude  the  end  of  the  stem,  and  operatind  it  in 
the  usual  matifiei'.  'Phere  was  then  some  doubt  of  clos- 
iiid  them  adain,  but  it  was  done  without  difficulty. 

As  .so<,n  as  the  water  was  drawn  down  below  the  top 
course  of  stone  the  co|)ind  was  removed,  and  a  larde 
crevice  was  found.  'Phis  crevice  extended  down  for 
10  or  15  ft.  into  the  body  of  the  dam,  and  was  entirely 
filled  w'ith  (lisintediated  mortar,  dt'cayed  vedetation, 
etc.  I'he  crevice  was  undoubtcally  causcal  by  the  action 
of  water  which  found  its  way  into  the  joints  of  the 
stone  work,  the  successive  freeziud  each  winter  causiiid 
it  to  become  larder  and  larder.  Althoudh  the  masonry 
in  the  dam  is  composed  entirely  of  larde  iifid  heavy 


stones,  there  was  no  bonditid  between  the  face  and  the 
body  of  the  dam,  thus  accountiiid  for  the  facility  of  the 
frost  action.  This  made  it  possible,  however,  to  leave 
the  rear  or  upstream  fMcrtion  of  the  darn  in  place  while 
the  front  of  the  dam  was  removed.  'Phe  profile  of  the 
dam,  shown  on  the  sketch  (.see  next  pade),  made  it  en¬ 
tirely  feasible  to  do  this,  there  beind  sufficient  bulk 
remainitid  to  make  the  use  of  a  cofferdam  unneces.sary. 

After  the  copitid  and  front  stone  were  removed  and 
the  disintegrated  mortar,  decayed  vegetation  and  other 


Vli:w  OK  pOWNSTItKAM  SIOK.  OK  PA.M.  TAKKN  KIIOM 
.SOITII  IIA.NK 

vicled  for  auxiliary  purpose.s,  but  the  expense  of  getting 
coal  to  the  pumping  station  makes  it  neces.sary  to  use 
the  auxiliary  punrps  only  for  emergency. 

For  some  time  past  it  had  been  noticed  that  the  front, 
or  downstream,  face  of  the  dam  showed  an  appreciable 
hiilde,  extending  for  somewhat  over  100  ft.  of  its  total 
leridfh  of  2H0  ft.  During  the  past  summer  this  bulge 
reached  such  proportions  as  lo  cau.se  fears  for  the  safety 
of  the  entire  structure,  and  an  appropriation  of  $10,000 
was  obtained  to  defray  the  cost  of  repairs. 

Water  overtops  the  dam  during  a  great  part  of  the 
M'ason,  and,  owing  to  the  fact  that  the  waste  gates  had 
not  been  opened  for  over  a  *iuarter  of  a  century,  some 
doubt  was  entertained  as  to  the  po.ssibility  of  opening 
them  at  all  .so  that  the  water  could  be  drawn  down  to  a 
point  which  would  permit  repairs  without  the  u.se  of  ex¬ 
pensive  cofferdams  and  other  temporary  work.  Doubts 
were  increased  when  a  diver  found  the  stems  of  the 
two  iron  gates  badly  corroded  and  likely  to  twist  off 
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foreign  matter  were  thor<)UK^lly  cleaned  out,  the  joints, 
wherever  possible,  were  filled  with  jjrout,  and  the  face 
was  rebuilt  to  the  new  prodle,  shown  in  dotted  lines  on 
the  diaKram.  The  copiiiK  was  then  reset  in  cement 
mortar. 

The  stone  was  handled  bv  a  hand  derrick,  as  .shown  in 
the  photoKraph;  this  was  the  interesting  feature  of  the 
work.  Many  who  .saw  the  work  thought  this  method 
old-fashioned  and  inefficient,  but  it  was  adopted  after 
much  thought  had  been  given  to  the  relative  cost  of 
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a  steam  and  a  hand  derrick.  The  cost  of  j 

boiler  and  engine  to  the  work,  setting  it  in  pl;u.,  r,- 
moving  it,  and  returning  it  to  the  equipment  yarn  .s  ,i,| 
have  greatly  ofT.«et  the  probable  cost  of  all  the  laloir  of 
operating  the  derrick  by  hand,  and  it  would  not  iia,.* 
been  possible  to  rai.se  the  stones  in  sufficiently  v.q.id 
succes.sion  to  pay  for  the  higher  cost  of  having  an  .  n/i- 
neer  constantly  on  duty.  It  is  particularly  diflidjli  to 
get  coal  in  this  locality. 

The  various  estimates  for  the  co.st  of  rebuilding  the 
dam  ranged  as  high  as  $39,000,  this,  of  course,  including 
the  cost  of  building  a  cofferdam  and  other  temporary 
structures.  The  Flynt  Building  and  Con.struction  (  o., 
which  obtained  the  contract,  e.stimated  the  work  at 
approximately  $7000,  with  the  stipulation  that  it  be  al 
lowed  to  u.se  its  own  judgment  as  to  methods.  TIa 
entire  work  was  handled  for  a  sum  considerably  le  s 
than  $4000,  and  at  no  time  was  the  water-supply  inter¬ 
fered  with  in  any  way,  nor  was  it  necessary  to  use  the 
emergency  steam  pumping  .system  to  maintain  a  sutli- 
tient  pre.ssure  for  the  water-supply. 

The  City  of  Willimantic  was  repre.sented  in  the  oper 
ation  by  Charles  A.  Cates,  mayor,  Henderson  S.  Moul¬ 
ton,  superintendent  of  water-works,  R.  E.  Mitchell,  citv 
engineer,  and  William  A.  King,  corporation  counsel. 
The  Flynt  Building  organization,  which  did  the  work 
was  repre.sented  by  L.  H.  Bogue,  general  superintend¬ 
ent,  and  Nelson  M.  Baldwin,  division  superintendent. 


Concrete  Sewer-Pipe  Specifications 
Adopted  by  Los  Angeles 

Draft  of  1919  Provides  for  One-to-Three  Mix- 
Dimension  Variations  Fixed  —  Imperfec- 
tion.s  That  Will  Cause  Rejections 

[OS  ANGELES  in  the  spring  of  1918  adopted  pipe 
^  specifications  for  sanitary  sewers  whereby  concrete 
pipe  (called  “cement  pipe”  in  the  specifications)  might 
be  u.sed  in  place  of  clay  pipe.  The  u.se  of  cement  pipe 
cHu.sed  a  material  lowering  in  the  price  of  clay  pipe.  At 
the  pre.sent  time  there  is  very  little  difference  between 
the  costs  of  the  two.  The  latest  specifications  for  the 
con.struction  of  sanitary  sewers  in  Los  Angeles  were 
adopted  by  the  council  on  Jan.  3,  1919.  The  main 
features  of  the.se  specifications,  as  regards  cement  pipe, 
are  as  follows: 

The  cement  pipe  must  be  socket  pipe  of  first  quality, 
den.se,  tough,  free  from  cnicks.  It  must  have  a  smooth 
iuterior  fini.sh  and  when  struck  with  a  hammer  must 
give  a  metallic  ring.  The  mixture  used  must  not  be 
less  than  one  part  of  cement  by  measure  to  three  parts 
of  aggregate.  No  materials  other  than  w’ater,  cement, 
sand  and  stone  are  permitted  in  the  manufacture  of  the 
pipe.  This  prevents  the  use  of  waterproofing  com¬ 
pounds.  The  cement  and  aggregate  are  subject  to  rigid 
inspection  arwf  test  before  use.  The  gravel  or  broken 
stone  must  not  exceed  one-half  the  thickness  of  the 
pipe  for  which  it  is  used. 

It  is  required  that  the  pipo  be  made  under  cover, 
and  the  material  used  is  machine  mixed,  molded  and 
tamped.  The  city  engineer  has  the  right  to  inspect  all 
materials,  method  of  manufacture  and  finished  pipe  at 
all  times.  The  pipe  after  manufacture  must  be  kept 


thoroughly  wet  for  a  period  of  seven  days,  and  not  laid 
until  it  has  cured  at  least  30  days.  The  date  of  making, 
the  name  of  the  manufacturer  and  the  location  of  the 
plant  must  be  stenciled  on  the  outside  of  each  length. 
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Pipe  30  days  old  must  appear,  when  broken,  homogen¬ 
eous,  free  from  voids  and  generally  uniform;  and  if  con¬ 
taining  stone  must  show  pieces  of  fractured  stone  firmly 
embedded  in  the  mortar. 

All  pipe  over  6  in.  is  made  in  2i-ft.  lengths  exclu¬ 
sive  of  sockets  and  6-in.  pipe  may  be  either  2  or  2^ 
ft.  in  length.  The  thickness  of  the  shell,  the  depth  o< 
socket  and  the  annular  space  are  given  in  Table  ! 


Ihe  following  imperfections  are  considered  injurious 
rausc  for  rejection : 

1  When  the  bore  or  socket  of  the  pipe  varies  from  a 
;rui  circle  more  than  VU  of  its  nominal  diameter. 

A  pip«*  or  special  designed  to  be-  straight,  exhibiting 

deviation  from  a  straight  line  of  more  than  ii  inch. 

A  single  crack  in  the  body  of  the  pipe  extending 
through  the  entire  thickness,  regardless  of  the  length  of 
«uili  crack. 

.1.  A  single  crack  which  extends  through  one-half  of  the 
thickness  and  over  .'1  in.  in  length. 

f).  Two  or  more  cracks  in  the  body  of  tin*  pipe  of  a  less 
length  than  3  in.,  and  extending  through  one-half  the  thick- 

rieSH. 

t).  Any  crack  which  is  more  than  in.  wide  at  its  widest 
yjoint. 

7.  A  piece  broken  from  tbe  spigot  end  deeper  than  the 
.socket  or  longer  than  one-third  of  the  diameter  of  the  pipe; 
or  a  piece  broken  from  the  Ixdl  if  the  fracture  extends  into 
the  body  of  the  pipe  or  is  longer  than  one-third  of  the  diame¬ 
ter  of  the  pipe. 

8.  Two  or  more  breaks  in  the  socket-or  spigot,  unless  they 
can  be  placed  in  the  upper  hairoflthe  sewer. 

The  tests  for  cured  cement  pipe  are  the  .same  as  for 
clay  pipe  and  include;  (1)  Sand  bearing  crushing  test; 
(2)  hydro.static  pressure;  (3)  absorption  test. 

Table  II  gives  the  minimum  strength  that  .samples  of 
cemeiil  pipe  must  develop  in  order  to  pass  the  crushing 
and  hydrostatic  tests. 


Sanitary  sewers  are  constructed  within  .specified  dis¬ 
tricts,  by  a.s.se.ssment.  In  order  that  sewer  contractors 
may  kiiow  in  advance  what  their  pipe  will  cost  them, 
the  city  engineer’s  office  calls  for  bids  from  manufac¬ 
turers  of  cement  and  clay  pipe  for  the  amount  of  pipe 
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required  in  the  di-strict  before  the  ordinance  of  inten¬ 
tion  is  pas.sed  by  the  council.  The  manufacturers  are 
required  to  furnish  bonds  and  guarantee  the  price  for 
one  year  from  the  date  when  bids  are  received.  Resi¬ 
dents  of  the  district  may  specify  whether  they  desire 
cement  or  clay  pipe  u.sed,  by  obtaining  the  signatures 
of  more  than  50*^1  of  the  property  owners.  A.  C.  Han¬ 
sen  is  city  engineer  of  Los  Angeles. 


New  Engine  Terminal  Outside  City  Avoids  Congestion 

Crowded  Site  Replaced  by  Facilities  in  Open  Country — Water  Stored  and  Treated — Standard 
Designs  Employed — Engines  Coaled  on  Three  Tracks 


Removal  of  its  engine  terminals  at  Gallon,  Ohio, 
to  a  site  in  open  country,  beyond  the  city  limits, 
has  enabled  the  Cleveland,  Cincinnati,  Chicago  &  St. 
buuis  Railway  to  design  a  new  plant  layout  unhampered 
by  existing  facilities.  Growth  of  the  city  around  the 
old  terminal,  built  in  1878,  has  made  it  impo.ssibIe  to 
extend  this  so  as  to  provide  the  accommodation  de¬ 
manded  by  present  traffic  conditions,  while  damage  by 
lire  in  1917  necessitated  hastening  the  construction  of 
the  new  plant  during  1918.  About  20  engines  daily 
have  to  be  handled,  cleaned  and  made  ready  for  service, 
besides  the  train  engines  which  take  coal  and  water 
while  standing  on  the  main  tracks. 


two  cinder  pits,  four  car  repair  tracks  for  .53  cars, 
a  coach  .storage  track  for  10  cars,  a  power  house  with 
shop  and  .storeroom,  and  a  rest  house  for  the  engine- 
men.  h^lectrically  operated  machine  tools  for  light 
repair  work  are  installed  in  an  annex  of  the  power 
house.  ’ 

The  engine-house  construction  follows  a  general  build¬ 
ing  design  which  was  adopted  as  standard  on  this  road  a 
few  years  ago,  and  which  provides  for  brick  walls  and 
timber  roof,  with  cast-iron  columns  in  the  front  wall 
for  the  attachment  of  swinging  doors.  Lintels  over 
the  wide  window  spaces  in  the  rear  wall  were  to  have 
been  of  steel,  but,  owing  to  shortage  of  supply,  they 
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A  location  for  the  new  terminal  was 
selected  adjacent  to  a  freight  yard 
built  in  1917.  It  is  about  a  mile  east 
of  the  passenger  .station  and  a  lead 
track  has  been  built  for  this  distance, 
so  that  terminal  service  and  engine 
movements  can  be  operated  without 
occupying  the  main  tracks.  On  an 
area  of  about  20  acres  there  are  pro¬ 
vided  a  15-stalI  roundhouse,  water  and 
coaling  stations,  sand  bin  and  dryer, 


JftiM  Drainage  Ditch, 
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were  made  of  reinforced  concrete.  Their  span  is  re-  of  rail,  all  embedded  in  the  concrete.  Coupled  to  ; 

duced  by  two  intermediate  posts  of  6-in.  channels,  corner  of  the  table  is  a  tractor  with  a  30-hp.  ir.f.tor 

restinjf  on  the  concrete  footings.  A  firewall  divides  driving  a  wheel  which  rides  on  the  circular  rail, 

the  building  into  two  sections.  Two  rows  of  wood  ptists  Steel  bents  with  H-beam  posts  are  embedded  m  the 
on  concrete  pedestals  support  the  roof  framing,  which  wall  of  the  pit  to  .support  the  ends  of  the  tracks  ;.„1 

consists  of  two  beam  spans  at  the  front  and  a  46-ft.  thus  prevent  their  depression  due  to  the  impact  cf 

truss  span  at  the  rear,  the  latter  providing  space  for 
repair  work  on  the  engines.  Fixed  cast-iron  smoke 
jacks  are  placed  over  the  engine  pits  and  exhaust 
ventilators  along  the  ridge  of  the  truss  roof.  A  steam 
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engines  passing  off  the  turntable.  There  are  three 
approach  tracks,  two  of  these  being  the  a.shpit  tracks 
and  the  third  a  running  track  which  permits  of  direct 
movements  to  and  from  the  turntable.  A  65-ft.  open 
space  extends  between  the  roundhouse  and  the  turn¬ 
table. 

Mechanical  equipment  is  not  provided  for  removal  of 
ashes  from  the  pits  where  the  engines  have  their  fires 
cleaned  or  dropped,  the  reason  given  being  that  such 
equipment  has  been  found  unsatisfactory  in  operation 
and  expensive  in  maintenance.  The  ashpits  are  of  the 
depressed-track  type,  100  ft.  long,  with  two  engine 
tracks  spaced  28  ft.  on  centers  and  having  between 
them  an  ash-car  track  at  a  lower  level  but  rising  to  the 
surface  on  a  grade  of  4  per  cent.  Side-dump  cars 
are  used,  having  A-shaped  floors  and  being  of  such 
height  that  the  ashes  can  be  shoveled  into  them  readily 
from  the  floors  of  the  ashpits. 

Each  engine  track  has  its  outer  rail  carried  on  the 


pipe  resting  on  the  truss  chords  has  vertical  branches 
or  drop  pipes  for  use  as  blowers  in  engines  which  are 
having  the  fires  started. 

At  pre.sent  the  engine  house  is  built  for  15  .stalls, 
but  there  is  provision  for  a  seven-stall  extension.  The 
angle  between  the  radial  tracks  is  7i  degrees.  Concrete 
pits  65  ft.  long  provide  for  inspection  and  repair,  and 
have  convex  bottoms  so  that  the  floor  will  be  dry  for 
the  men  working  under  the  engines.  The  side  walls 
have  corbeled  projections  on  the  inside  to  protect  the 
water  and  steam  pipes  carried  along  the  sides  of  the 
pit,  while  heavy  projections  on  the  outside  provide  sup¬ 
ports  for  engine  jacks.  Track  rails  rest  on  steel  plates 
and  are  fastened  by  clips  and  nuts  on  anchor  bolts 
embedded  in  the  walls  of  the  pits.  No  drop  pit  is 
provided  for  taking  out  wheels  and  axles,  the  engines 
being  raised  by  a  jacking  hoist  with  power-driven  .screw 
jacks  to  permit  of  such  removal.  The  floor  is  of  con¬ 
crete,  steel  guards  being  bolted  to  the  rails  to  form 
the  flangeways.  Pipes  and 
electric  cables  are  laid  in  a 
3-ft.  tunnel  against  the  rear 
wall.  In  the  90-ft.  center¬ 
bearing  plate-girder  turnta¬ 
ble  the  pivot  is  a  20-in.  flat 
disk  with  a  device  for  secur¬ 
ing  a  central  bearing,  this 
being  a  standard  design  on 
this  road.  The  circular  rail 
is  laid  on  J-in.  plates  on  a 
bench  of  the  concrete  wall 
and  is  secured  by  anchor 
bolts.  At  main  entrance 
points,  where  there  is  impact 
as  the  entering  load  tilts 
the  table,  this  rail  is  carried 
by  a  segmental  12-in.  I- 
beam  resting  on  short  pieces 
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vide  wal)  of  the  pit  and  its  inner  rail  on  a  girder 
Mipt  orted  by  cast-iron  pedestals,  as  shown  in  one  of 
th.  drawings.  *  This  girder  consists  of  a  pair  of  80-lb, 
,;,;l  bolted  together  through  spacing  blocks  upon  which 
the  track  rail  rests.  Thus  the  heads  of  the  former 
fit  <'\cr  the  base  of  the  latter  and  grip  it  firmly  when 
the  bolts  are  tightened.  Spacing  blocks  22  in.  apart 
ami  b  in.  long  are  u.sed;  except  that  18-in.  blocks  with 
four  l)olts  are  used  under  the  rail  joints.  The  track 
rail  on  the  wall  has  the  inner  side  of  its  base  gripped 
by  a  continuous  angle  which  protects  the  corner  of  the 
wall  and  is  secured  by  anchor  bolts.  On  the  outer  side 
the  l»ase  is  held  by  clips  on  similar  bolts. 

Water-supply  for  the  locomotives  and  for  the  service 
(it  the  terminal  is  taken  from  a  small  creek;  a  dam 
ferins  a  pump  pit.  An  electric  pump  delivers  the  water 
to  a  IT.OOti, 000-gal.  reservoir  formed  by  an  embankment 
acro.ss  low  ground  alongside  the  creek  and  providing 
storage  for  low-water  periods.  From  this  the  water 
i.<  pumped  to  a  water-softening  plant,  whence  it  flows 
to  a  100,000-gal.  wood  tank  placed  at  such  an  eleva¬ 
tion  as  to  give  a  gravity  flow  to  a  similar  tank  at  the 
entrance  to  the  engine  terminal.  The  latter  distributes 
a  gravity  supply  to  the  buildings  and  to  two  water 
columns  at  the  coaling  station  and  two  at  the  cinder 
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and  other  points  are  carrien  ny  a  system  of  ;lay  pipe 
and  concrete  pipe  drains  to  a  manhole  or  sump,  where 
a  float-controlled  electric  pump  raises  the  water  about 
8  ft.  to  an  outfall  pipe  di.scharging  into  the  ditch. 
The  soil  is  a  yellow  clay,  changing  to  a  .stiff  blue  clay 
which  makes  a  good  foundation.  Piles  are  u.sed  only 
under  the  footing  for  the  turntable  center.  Woven- 
wire  fencing  which  incloses  the  site  is  carried  by  con¬ 
crete  posts  designed  and  made  by  the  railway. 

Plans  for  this  engine  terminal  plant  were  made  un¬ 
der  the  direction  of  C.  A.  Paquette,  chief  enspneer  of 
DETAILS  ot  E.NGiNE  PITS  railway,  and  the  work  was  in  charge  of  W.  C. 

pits.  An  8-in.  main  connects  the  two  tanks  and  a  engineer  at  Galion  (and  W.  S.  Burnett 

12-in.  main  leads  from  the  yard  tank  to  the  10-in.  _ 

water  columns  and  to  the  buildings.  g 

Engines  on  three  tracks  are  .served  by  the  coaling  I  ^ 

station,  which  has  a  400-ton  bin  spanning  the  two  I  !”'  !  I  I' 

main  tracks,  wdth  chutes  on  one  aide  for  delivery  to  joj  ‘r-  \  ? 

engines  on  the  lead  track.  On  the  other  aide  is  the  V  j  ' 

coal-car  track,  with  a  receiving  hopper  from  which  the  'c  i  s  I 

coal  flows  to  a  single  li-ton  bucket  working  auto-  Jo  *  i  i 

matically  in  an  elevator  tower.  The  bin  is  of  timber  ^5 

and  is  supported  by  steel  girders  which  .span  the  tracks  J  i  ,7 

and  are  carried  by  steel  bents,  the  lower  portions  of  _ _  L.sixiixf 

these  being  inclosed  in  concrete  walla  as  a  protection 
against  blows  from  derailed  engines  and  cars.  Sand  is 
screened  and  dried  in  a  separate  building  and  is  de¬ 
livered  to  the  engines  through  pipes  by  compressed  air. 

In  the  power  hou.se  are  two  200-hp.  marine  boiler.-- 
and  a  compre.saor.  This  plant  furnishes  .steam  for  during  the  illne.ss  of  Mr.  Kegler),  with  J.  Humphries 
heating  and  for  the  engine-house  blowers,  compressed  as  assistant  engineer.  The  Walsh  Con.struct'ion  Co., 
air  for  operating  tools  and  testing  brakes,  and  hot  Davenport,  Iowa,  has  the  contract  for  the  buildings, 
water  for  washing  out  the  engine  boilers.  turntable  pit  and  cinder  pit.  The  coaling  station  wa.s 

Some  grading  was  required  to  prepare  the  site,  and  built  by  the  Ogle  Construction  Co,,  Chicago,  and  the 
a  drainage  ditch  crossing  it  was  replaced  by  a  ditch  turntable  by  the  American  Bridge  Co.  Laying  the 
excavated  along  the  boundary  line  and  carried  under  8-in.  and  12-in.  water  mains  from  the  water-softening 
the  tracks  in  a  36-in.  sectional  cast-iron  culvert.  Drain-  plant  to  the  terminal  tank  and  water  columns  was  done 
age  and  sewage  from  the  buildings,  yard,  turntable  pit  by  the  railway  forces. 
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Hydraulic  Efficiency  of  a  Drainage  Ditch  for  F'ive 
Different  Channel  Conditions 

PhotoKraphic  Viewa  and  Tabular  Data  for  \  aryin^:  Channels  Show  Effect  of  Straight 
and  Curved  and  C!lenr  and  Obstructed  Courses 

My  C.  K.  Hamskk 
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rXPKMIMENTS  to  deteriiiine  the  values  of  n  in 


EXPKMIMKNTS  1 
Kutter’s  fortnula 


were  ma«le  on  live  courses  of  the  South  Forke«l  Deer 
Miver  la'tween  .lackson  and  Koherts,  Tenn.  The  chan¬ 
nel  aloiiK  these  courses  varied  from  a  newly  dredged 
I  haiinel,  in  excellent  condition,  t<i  a  very  crottked  course 
of  the  old  river  channel,  in  very  hud  condition.  Views 
of  these  courses  of  channel  are  shown  in  Kijra.  1  t»»  r». 
In  Tables  I  to  V  are  niven  the  values  of  u  oldained 
tor  each  of  the  course<  for  .slaves  raiiKint'  from  low 
lo  hi^h,  and  a  full  description  of  the  conditions  existiiiK 
iiloiiK  each  of  the  ctnirses. 

As  may  he  seen  fnnn  the  tables,  the  lowest  values 
of  M  were  ohtaineil  for  the  cour.se  of  channel  near 
Koherts  (  Kitj.  11.  Values  of  »  were  determined  for 


this  course  frtnn  four  to  six  months  after  the  dndriiir 
(»f  the  channel  had  been  completed.  The  low  valiir  dt' 
«  obtained  for  this  course  as  com|>ared  with  the  v.ilur. 
for  the  other  courses  may  be  attributed  to  the  tmii- 
paratively  smooth  and  revrular  side  slopes  and  hotiotn, 
the  uniformity  of  cross-sect i<)n,  and  t!ie  freedom  iH;m, 
K'rowth  (tr  (»bstructi«)ns  in  the  channel. 

The  effect  of  roughness  and  irregularities  in  Hic 
lower  portion  of  the  channel  is  revealed  in  the  rcsult>- 
obtained  for  the  course  near  .lackson  (Ki),'.  2  and 
Table  II.)  AlthoUKh  the  channel  was  i)ractically  iree 
from  vegetation  or  «)bst  met  ions  <tf  any  sort,  yet  the 
values  of  n  are  considerably  hiKher  than  those  oldained 
for  the  c(»urse  near  Koln'rts.  'I'he  irregularities  in 
the  lower  portion  of  this  channel  were  left  at  the  time 
of  construction,  the  bottom  and  sides  of  the  channel 
never  havint^  been  smoothed  properly.  The  vainer  nl 
ti  for  this  course  were  iletermined  from  nine  to  12 
months  after  the  construction  of  the  channel. 


KIVK  tHn’KSKS  or  TMK  .sOfTH  KOKKKO  OKKK  UIVKU.  TK.NNKSSKK.  .SIloWI.N'U  lUKKKIlKNT  CHA.NN'KI, 

OONtUTIoNS 

l-ic  l—sii.imtil  Mii.t  uinfoim  l-lK  -J— StiMlKlil  101.1  iHtlier  iMior,  KIr.  3— StialKlil  Hint  IrreKular  KIk  4— KalHy  straluhi  l•ll' 

It  r.-Kiil-o'.  r.  It  reKUlar  amt  .ilixIrueO'.l 
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Fiirs.  3,  4  and  5  ropre.sent  throe  oonseoutive  courses 
of  channel  Iwated  near  the  (.'ampliell’s  leve<*  road  below 
Jackson.  The  difTerent  courses  of  channel  are  a  straight 
course  of  the  old  river  channel,  a  very  irregular  and 
crooked  course  of  the  old  river  channel,  and  a  straifrht 
course  of  a  newly  dredged  channel  with  irregular  cross- 
section.  (laKiiiK'S  of  the  (low  were  made  at  the  upper 
end  of  the  course  of  the  dredk'ed  channel,  and  wen* 
used  in  the  computations  of  values  of  »  for  all  three 
courses.  The  advantaife  of  this  practice  lies  in  the 
fact  that  an  error  in  dischjirKe  would  not  materiallv 
affect  the  relative  values  of  n,  so  a  ready  compari.son 
can  be  made  of  the  hydraulic  efliciency  for  the  three 
courses  of  channel.  The  values  of  n  obtained  and  a 
careful  description  of  the  three  courses  are  Riven  in 
Tables  111,  IV'  and  V.  The  conditions  found  In  the  two 
courses  of  old  river  channel  are  typical  of  old  channel 
conditions  in  this 'section  of  the  country.  The  dredjfed 
course  of  channel  is  considerably  more  irreprular  in 
cross-section  than  the  courses  near  Jackson  and  Roberts, 
shown  in  Figs.  1  and  2,  which  accounts  for  the  higher 
values  of  n  obtained. 

Referring  to  Tables  Ill.  IV  and  V,  it  is  seen  that 
the  values  of  v  for  the  discharge  of  716,1  sec.-ft.  are 
0.0307,  0.0619  and  0,146  for  the  dredged,  old  straight, 
and  old  crooked  channels,  respectively,  and  that  the 
slope  of  the  water  surface  required  for  this  discharge 
was  over  three  times  as  much  for  the  old  straight  as 
for  the  dredged  channel.  In  order  to  show  the  relative 
capacities  for  these  three  course  of  channel  for  the 
values  of  n  given  above.  Table  VI  was  preparetl,  in  which 
the  slope,  the  hydraulic  radius,  and  the  cross-section 
jirea  of  the  la.st  set  of  measurements  in  Table  III  were 
used. 

The  difference  in  the  relative  capacities  of  the  old 
straight  and  the  old  crooked  channels  is  not  due  entirely 
to  the  curves  in  the  latter,  since  the  accumulation  of 
trees,  logs  and  other  drift  was  greater  in  the  crooked 
channel.  However,  the  difference  in  the  condition  of 
the  two  channels  may  be  directly  attributed  to  the 
presence  of  the  curves,  since  there  is  a  greater  tendency 
for  drift  and  obstructions  to  accumulate  in  a  curved 
than  in  a  straight  course  of  channel. 


Wnod'Klock  Pavement  Has  Spread  Two  Inches 
The  wood-block  pavement  on  Market  St.,  Chattanooga, 
Tenn.,  was  70  ft.  wide  and  has  increased  in  width 
2  in.  during  the  three  years  which  this  pavement  has 
been  in  place,  according  to  Robert  Hooke,  city  engineer. 
This  expansion  has  been  taken  up,  by  a  reduction  of 
the  expansion  joint  on  either  side  of  the  pavement,  to 
one-half  of  its  original  size.  Mr.  Hooke  attributes  the 
spreading  of  the  pavement  to  the  working  of  solid  par^ 
tides  of  grit  into  the  spaces  l>etween  the  blocks  at  times 
when  the  pavement  was  fully  contracted. 
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Day  Labor  Does  Municipal  Work 
at  Flint,  Michijsran 

fCngineer  FavorH  Direct  Employment  for  (Mlies  of 
Moderate  Si/.e  and  Contract  System  for 
Small  and  l^ir^e  ('ities 

C'^ONSTKUCTION  of  sewers,  paving;  and  sidewalks, 
>  and  cleaning  of  streets,  are  dr)ne  at  Flint,  Mich., 
hy  day  labor  under  the  dinn-tion  of  the  city  enjrineerin)? 
department.  ('onse<|UP>itly,  the  department  tnust  have 
men  who  are  capable  of  directinvr  w»*rk  and  handling 
lalmr,  but  this  is  a  ditllcult  problem,  iKvause  men  thus 
<|ualified  are  much  in  demand  by  contractors  and  others. 
In  a  paper  read  at  the  annual  meeting  of  the  MichiKan 
EuKineerinj?  Swiety  K/.ra  (’.  Shoecraft,  city  euf^ineer, 
said  that  liuriny  and  since  11)15  ail  .sewer  and  paving 
work  have  been  done  in  this  way,  except  a  small  amount 
of  asphalt-bliK'k  paviny  laid  in  11)17.  Sidewalks  have 
lK*en  built  by  day  labor  .since  11)12.  In  the  past  four 
years  the  work  has  amounted  to  about  82  miles  of  sew¬ 
ers,  27i  miles  of  paviii);  and  54  miles  of  sidewalk. 

Costs  and  results  have  been  .satisfactory,  compared 
with  those  in  other  cities,  accordinjr  to  Mr.  ShoeiTaft, 
who  also  states  that  the  work  is  as  jjood  as,  and  gen¬ 
erally  lietter  than,  that  done  by  contract,  that  it  is 
done  more  expeditiously,  that  more  consideration  is 
jriven  to  the  property  owners  affei-ted  by  the  improve¬ 
ments,  and  that  urKont  work  receives  first  attention. 

(fOod  e(|uipment  is  larjrely  responsible  for  the  success 
of  the  .system.  The  equipment  is  put  on  each  separate 
job  on  a  per  diem  basis  and  is  entirely  .self  supportinjf, 
including  allowance  for  depreciation.  The  original  cost 
of  the  plant,  including  small  tools,  was  $15,000.  All  ma¬ 
chines  are  of  a  cla.ss  that  is  generally  applicable;  thus 
those  which  can  be  u.sed  only  on  sjjecial  jobs  are  avoided. 

The  pavement  plant  includes  two  revolvinjr  steam 
shovels;  two  concrete  mixers  for  curbs;  tw’o  mixers  of 
14-lt.  capiu’ity  for  foundation  work;  a  lO-ton  roller; 
an  eiKht-ten  ffasoline  tandem  roller  for  asphalt;  an  as¬ 
phalt  plant  capable  of  producing  material  for  1500  .sq.yd. 
of  2-iri.  .surface  in  10  hours;  five  asphalt  wajrons  of 
2'  .vd.  each;  four  5-ton  dump  trucks;  six  dump  wayons; 
a  two-ton  truck;  a  waRon  loader;  an  auto  crane,  and  a 
draKlinc  excavator  at  the  gravel  pit.  For  sewer  con¬ 
struction  there  are  two  trench  excavators  for  5  x  20 
and  .2  x  15-ft.  trenches;  a  backfiller;  a  trestle  and  bucket 
machine  for  large  sewers,  and  two  GOO-gal.  trench 
pumps.  For  sidewalk  work  there  are  eight  wheeled 
scrapers  and  two  concrete  mixers. 


Voi.  H‘2  ]j 

Stre<?t  cleaning  was  turned  over  to  the  engm.  criti^f 
department  about  July,  1917.  The  equipment 
two  power-<»perated  flushers  with  1200-  and  l.vm: 
tanks.  The  annual  cost  of  street  cleaning  anri  ;  ,,  r,.. 

moval  approximates  4c.  per  square  yard.  Mr.  Sie  (raft 
believes  that  still  greater  elltciency  may  be  seciiicci  and 
that  the  iileal  streetH-leaning  machine  has  not  i„.(;n 
inventeil. 

The  day-labor  system  is  not  recommended  fm-  ,,iall 
cities,  Mr.  Shoecraft  .says,  as  it  would  be  too  exia n^iv,. 
for  them  to  maintain  a  trained  force  for  their  rdativclv 
small  neeils.  h'lint  has  about  !)(),()()()  inhabitant.s. 


Double-Track  improvement  on  llijr 
Four  Railroad 

study  of  Operating  Conditiona  for  Heavy  Tratlic 
Deads  to  Extending  Second  Track  and 
Reducing  Crade.s 

INC.KEASE  in  tralfic  capacity,  more  rapid  forwarding 
of  freight,  and  eventually — on  .some  parts  of  the 
territory — an  increa.se  of  train  loads  from  220(»  to  1000 
Ions,  are  operating  advantages  which  will  be  effected  by 
the  double-tracking  and  grade-reduction  work  and  other 
improvements  on  the  (Meveland  and  Indianapolis  divi¬ 
sion  of  the  Cleveland,  (5ncinnati,  Chicago  &  St.  boiiis 
Ky.  This  28.2-mile  line  is  the  busiest  division  of  the 
“Hig  Four”  sy.stem.  It  has  about  six  pa.ssenger  trains 
and  seven  scheduled  freight  trains  each  way  daily,  but 
the  traffic  density  is  much  greater  than  would  be  in¬ 
dicated  by  the  numlier  of  scheduled  trains.  The  actual 
total  numlier  of  trains  during  the  war  period,  with 
the  heavy  traffic  in  munitions  and  supplies,  has  Iwen  as 
high  as  40  to  50  daily. 

In  this  distance  there  are  1.50  miles  of  double  track, 
which  the  work  in  progress  will  increa.se  to  200  miles. 
This  includes  the  20-mile  stretch  between  (Jalion  and 
.Marion,  Ohio,  where  the  parallel  and  adjacent  single- 
track  lines  of  the  “Big  Four”  and  the  Erie  railways 
are  operated  jointly  as  a  double-track  line.  Other 
improvements  include  an  extension  of  the  west-bound 
yard  at  Bellefontaine  and  new  engine  terminals  at 
(bilion  and  An.sonia,  Ohio.  At  present  the  maximum 
grades  are  0.8  per  cent.,  in  short  stretches,  but  with 
the  completion  of  the  improvements  this  will  be  reduced 
to  0..2  per  cent.,  with  some  temporary  exceptions,  as 
noted  below. 

The  economic  and  operating  phases  of  the  work  arc 
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of  primary  importance,  the  construction  phase  involviiiK 
,10  Ki'mt  difficulty.  The  improvement  thus  far  author¬ 
ized  i'  not  expected  to  permit  of  haulinj?  heavier  train 
loads,  but  it  will  permit  the  handliriK  of  trains  with  a 
ijrcat  saving  in  time,  due  to  the  elimination  of  delays 
from  side-track  detentions  and  congested  conditions  at 
various  points. 

Two  engine  districts  compose  this  division:  One  is 
i:{o  miles,  from  Indianapolis  to  Hellefontaine,  and  the 
other  is  140  miles,  from  Bellefontaine  to  f'leveland. 
Hitherto  the  maximum  train  loads  permissible  over  the 
ruling  grades  have  not  been  handle<l  through  these  di.s- 
truts,  liecause  of  the  great  distance  and  the  fact  that 
the  delays  and  conge.stion  attending  the  dense  traffic 
would  make  it  impracticable  to  handle  such  trains  with¬ 
in  the  time  limits  for  working  hours  of  train  crews, 
i(s  imposed  by  law.  Changes  in  the  engine  districts 
were  considered,  but  the  other  methods  of  meeting  the 
difficulty  were  considered  preferable.  In  this  connec¬ 
tion.  reference  may  be  mtide  to  the  rearrangement  of 
a  .‘{OO-mfle  division  on  the  Great  Northern  Ry.  into 
three  engine  districts  in.stead  of  two,  in  order  to  keep 
within  these  time  limits,  as  described  in  Eimineerimj 
Sem-Record  of  Sept.  5,  1918,  p.  489.  In  this  ca.se, 
however,  the  traffic  was  very  much  lighter  than  that  on 
the  Indianapolis  and  Cleveland  line. 

Ruling  Gradks  Not  All  Eliminatkd 

While  grade  reduction  is  included  in  the  present 
improvement,  it  does  not  eliminate  all  the  ruling  grades 
in  either  of  the  two  train  districts,  but  at  certain 
points  these  ruling  grades  will  still  remain  on  single- 
track  sections  outside  of  the  double-track  construction 
now  authorized.  The  new  double  track,  as  built  for 
some  distance  both  east  and  west  from  Bellefontaine, 
and,  therefore,  including  both  the  train  districts,  is 
also  laid  at  the  old  grades,  of  0.8  per  cent.,  which 
are  ruling  grades,  except  that  east-bound  from  Belle¬ 
fontaine  the  ruling  grade  is  O..*!  per  cent.  If  the  two 
districts  were  so  improved  as  to  reduce  the  grades  at 
all  other  points,  it  would  be  possible  to  increase  the 
train  loads  correspondingly,  using  pusher  engines  on 
the  Bellefontaine  grades.  On  the  remaining  portions 
of  the  di.stricts,  therefore,  the  maximum  grades  on  the 
new  double-track  work  are  0.3  per  cent.  The.se  portions 
are  being  thus  treated  with  a  view  to  their  becoming 
j.arts  of  a  low-grade  line  between  Indianapolis  and 
Cleveland,  such  as  will  be  attainerl  eventually  either 
by  the  reduction  of  present  grades,  by  the  con.struction 
of  low-grade  detours  around  the  heavy-grade  .sections, 
or  by  the  application  of  helper  service. 

In  the  ca.se  of  this  division,  the  need  of  immediate 
relief— at  least  to  the  extent  attainable  by  double 
tracking  both  ways  from  Bellefontaine  and  at  certain 
other  places,  as  now  in  progress — was  so  pressing  as  to 
leave  no  alternative.  Previous  experience  of  this  rail¬ 
way  as  to  benefits  from  double  tracking  elsewhere 
under  approximately  similar  conditions  left  no  doubt 
as  to  the  economy  of  this  particular  improvement,  which 
was  undertaken,  therefore,  without  making  such  close 
study  and  estimates  as  would  have  been  necessary  to 
demonstrate  the  full  measure  of  the  benefits  which  will 
lie  derived. 

Work  now  in  progress  includes  the  widening  of  pres¬ 


ent  fills  and  also  the  construction  ol  new  and  higher 
fills  on  the  pre.sent  location,  in  order  to  substitute  long 
unbroken  grade  lines  for  the  original  irregular  profile. 
It  includes  three  .sections,  as  shown  on  the  accompanying 
map.  From  .Marion,  Ohio,  west  to  Harper,  33  miles,  the 
work  is  mainly  in  widening  the  old  fill.s,  and  requires 
relatively  light  grading.  From  Ansonia,  Ohio,  to  Union 
City,  eight  miles,  the  subgrade  elevation  is  rai.sed  con¬ 
siderably,  in  order  to  reduce  grades  by  taking  out 
existing  sags.  From  Union  City  to  Winchester,  Ind., 
10  miles,  there  are  both  widening  and  raising  of  fills. 
The  estimated  cost  is  $1,180,000  for  the  work  from 
•darion  to  Harper,  and  $820,000  for  that  from  Ansonia 
to  Winchester.  As  this  line  traverses  mainly  an  ele¬ 
vated  plateau  there  are  few  cuts  of  importance  and 
few  .structures  other  than  culverts. 

Doublk  Tracking  and  Passing  Tracks 

In  double  tracking,  the  new  second  track  is  in  some 
places  on  the  north  and  in  other  places  on  the  south 
of  the  old  track,  which  arrangement  permits  of  some 
improvement  in  curvature  and  also  permits  of  taking 
advantage  of  the  be.st  location  for  grading  and  other 
local  conditions.  Pre.sent  passing  tracks,  which  are 
about  six  miles  apart,  are  linked  into  the  double  track, 
being  ballasted  to  standard  section  and  relaid  with  new 
rails.  Pa.ssing  tracks  are  required  also  on  the  double- 
track  sections,  where  they  are  .spared  about  10  miles 
apart,  their  location  being  determined  more  by  the 
occurrence  of  yards,  towns  and  road  crossings  than  by 
any  specific  interval  or  spacing.  The.se  new  passing 
tracks  are  made  long  enough  to  take  100-car  trains. 

Train  movements  will  be  facilitated  greatly  by  the 
installation  of  automatic  block  signals,  which  it  is  ex¬ 
pected  to  install  later.  With  this  system  the  block 
sections  will  be  about  one  mile  in  length,  as  compared 
with  six  to  seven  miles  under  the  present  manual-block 
.system,  which  has  towers  at  the  pa.ssing  track  connec¬ 
tions. 

Rails  for  the  new  tracks  are  of  the  A.  S.  C.  E.  90-lb. 
section  with  four-bolt  joints,  laid  on  ties  of  red  oak 
and  similar  woods  which  are  creosoted  at  the  railway’s 
plant.  Main  tracks  are  spaced  13  ft.  on  centers  and  the 
spacing  of  main  and  passing  tracks  is  16  ft.  on  centers, 
(’oncrete  posts  of  the  railway’s  design  and  manufacture 
carry  the  woven-wire  fencing,  special  braced  po.sts  being 
used  at  corners  and  end  panels.  Mile  posts  and  rests 
for  spare  rails  are  al.so  of  concrete. 

The.se  improvements  are  under  the  direction  of  C.  A. 
Paquette,  chief  engineer  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  Ry.  W.  C.  Kegler  is  district  engi¬ 
neer  for  all  the  present  work,  with  F.  N.  Johnson  as 
resident  engineer  on  the  section  from  Marion  to  Belle¬ 
fontaine  and  T.  B.  Earle  as  resident  engineer  from 
Ansonia  to  Winchester. 

Railways  Should  Report  Road  Crossings 

Legislation  requiring  railways  to  obtain  the  approval 
of  the  Wi.sconsin  Railway  Commission  for  all  new  road 
crossings  and  abandonment  or  change  of  existing  cross¬ 
ings  is  suggested  by  the  commission.  Discovery  of  new 
crossings  established  without  any  report  of  the  fact 
by  the  railway  to  the  commission  is  the  reason  for  this 
suggestion. 
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Smooth,  Dustless  Roads  Maintained  by  Gang  System 

Bituminous  Carpet  Placed  on  Macadam  Highways  in  Michigan  Fruit  District 
— Slag  Has  Proved  Satisfactory  for  the  Metal  on  These  Roads 


Bituminous  carpets  maintained  by  the  gang  .sys¬ 
tem,  as  distinguished  from  the  patrol  .system,  are 
u.sed  to  cover  the  slag  and  stone  nnicadam  roads  in  the 
Rerrien  County,  Michigan,  fruit  district.  Thus  smooth 
and  dustless  highways  for  the  hauling  of  perishable 
fruit  to  market  are  produced.  While  stqne  has  been 


to  place  the  coating.  In  fact,  it  is  said  to  be  super, or 
to  gravel  and  .stone,  since  it  not  only  is  sharp  and  i 
regular,  but  has  minute  cells  which  receive  the 
minous  material,  thus  causing  the  carpet  to  adhere. 

Stag  has  proved  satisfactory  for  two  miles  of  niacad.uu 
in  Berrien  County,  it  is  stated,  and  is  now  being  usi  d 
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U.sed  generally  for  these  roads,  slag  is  coming  into  favor 
and  is  said  to  be  giving  excellent  results.  Reports  in¬ 
dicate  that  stone  is  preferred  when  bituminous  treat¬ 
ment  is  not  contemplated,  while  many  favor  slag  when 
such  treatment  is  to  be  applied. 

As  stated  above,  an  important  factor  in  deciding  road 
questions  in  this  county  is  the  fruit  industry.  Peaches, 
grapes  and  l>erries  in  large  motor-truck  loads  will  not 
reach  the  shipping  point  in  good  condition  if  bumped 
over  rough  roads  and  covered  with  dust.  Therefore, 
farmers  in  this  district  insi.st  on  having  the  roads  main¬ 
tained  in  first-class  shape.  Furthermore,  the  elimina¬ 
tion  of  dust  is  of  great  value  to  fruit  growers  whose 
farms  border  the  highways.  One  of  the  accompanying 
views  shows  the  We.st  Michigan  Pike — an  18-year-old 
water-biuind  macadam  which  has  received  a  bituminous 
treatment. 

While  slag  has  betm  u.sed  extensively  in  Michigan  for 
.several  years  as  the  ba.se  course  for  stone  and  gravel 
surfaces,  only  in  recent  years  has  it  been  employed  for 
the  top  course.  It  is  a  little  more  troublesome  to 
compact  .slag  than  stone  in  thin  courses,  and,  according 
to  Frank  F.  Rogers,  state  highway  commissioner,  stone 
is  preferable  for  the  wearing  course  in  water-bound 
macadam,  as  the  lower  cementing  property  of  slag 
causes  it  to  ravel  more  quickly  under  automobile  traffic. 
Where  a  bituminous  carpet  is  to  be  applied,  however, 
slag  is  said  to  make  a  very  satisfactory  surface  on  which 


quite  extensively.  An  example  of  this  is  found  in 
Benton  Township,  which  is  now  building  22  miles  of 
slag-macadam  road  under  a  bond  issue  of  $100,000.  .\s 

this  sum  was  not  sufficient  to  construct  the  roads  under 
conditions  of  increased  material  and  labor  cost,  the 
towTiship  board  adopted  a  policy  of  building  the  .slag 
base  on  all  the  roads  and  utilizing  it  for  traffic  until 
funds  for  surfacing  are  available.  One  of  the  views 
shows  the  township  unloading  and  distributing  plant  at 
Benton  Harbor,  which,  with  a  force  of  only  three  men, 
keeps  16  teams  and  two  motor  trucks  bu.sy. 

Macadam  county  roads  for  which  state  aid  is  desired 
must  be  built  in  conformity  with  the  specifications  of 
the  state  highway  department,  under  whose  instruc¬ 
tions  and  .specifications  the  county  engineer  works. 
Township  roads  are  also  built  according  to  the  state 
specifications  under  the  supervision  of  a  highway  coni- 
mi.ssioner,  the  county  engineer  being  generally  employed 
to  make  road  surveys,  check  the  grade  and  do  some  in¬ 
spection  work.  The  state  specifications,  with  few  excep¬ 
tions,  follow  those  used  elsewhere  for  macadam  roads. 
The  .stone,  whether  limestone  or  slag  is  u.sed,  must  be 
well  graded  and  of  sizes  from  li  to  31  in.  This  grad¬ 
ing  is  the  same  for  both  the  top  and  bottom  courses. 
Screenings  are  described  as  that  portion  of  the  crushed 
material  passing  a  .-in.  screen,  including  the  chips,  but 
with  all  but  25^r  of  the  dust  removed.  Dust  is  de¬ 
scribed  as  that  portion  passing  a  No.  8  sieve.  The  engi- 
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iie.  r  for  the  company  supplying  the  slag  maintains  that 
thi-  (lust  should  he  left  in  the  screenings  for  the  top 
fouisf.  as  it  would  give  better  cementing  properties. 

hoards,  supported  by  iron  pins  driven  into  the 
<u:'/i  ’.de,  are  used  as  forms  and  to  insure  proper  thick- 
!i,ws  of  material.  The.se  forms  are  u.sed  for  both  the  top 
yiiil  liottom  courses.  To  obtain  adecpiate  rolling,  the 
county  specifications  require  that,  before  starting  to  lay 
.<tone,  the  contractor  shall  have  one  roller  on  the  work 
tor  each  100  cu.  yd.  of  material  which  he  expects  to 
(iolivcr  per  10-hour  day;  also  the  necessary  pumps  and 
s{u inkling  outfits.  Rollers  shall  weigh  from  10  to  lo 
tnn>.  The  compacted  thickness  of  the  bottom  course 
is  rcctiiired  to  be  4  in.,  while  that  of  the  top  course  is 
such  as  will  give  a  final  thickness  of  not  less  than  7  in. 
at  the  edges  and  8  in.  at  the  center,  for  9  to  16  ft.  paved 
width. 

As  a  rule,  the  bituminous  carpet  cannot  be  applied 
immediately  after  the  completion  of  the  top  course,  as 
the  road  is  then  covered  with  more  or  less  loose  screen¬ 
ings,  which  prevent  proper  adherence.  In  general,  it  is 
thought  best  to  permit  the  u.se  of  the  top  course  by 
tratlic  until  it  has  become  thoroughly  compacted  and 
l)ound  by  the  cementing  action  of  the  material.  Ex¬ 
perience  in  .some  cases  indicates  that  water-bound  slag 
macadam  can  carry  traffic  for  a  longer  perio<l  than  stone 
before  the  carpet  is  applied. 

For  the  bituminous  carpet  the  county  u.ses  asphalt 
with  both  .stone  and  slag  .screenings  from  i  to  i  in.  in 
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.size.  After  the  surface  has  been  swept  thoroughly,  the 
asphalt  is  applied  at  the  rate  of  1  to  \  gal.  per  square 
yard,  by  means  of  a  700-gal.  tank  wagon  having  a  heater 
to  keep  the  contents  at  about  320°  F.,  and  an  air  pump 
to  maintain  a  pressure  of  from  30  to  60  lb.  per  square 
inch.  An  illustration  shows  one  of  these  outfits  at 
work.  The  asphalt  is  usually  applied  with  a  ho.se  fitted 
with  a  H-in.  nozzle,  which  sprays  the  material  down¬ 
ward,  in  conical  form.  This  enables  the  man  in  charge 
to  vary  the  quantity  according  to  the  condition  of  the 
mad.  Screenings  averaging  from  18  to  25  lb.  per 
.'spiare  yard  are  then  spread  and  rolled,  and  the  road 
is  immediately  opened  to  traffic.  The  carpet  is  said  to 
stand  up  well  under  heavy  motor-truck  traffic;  what 
wear  occurs  is  u.sually  in  the  form  of  holes  of  varying 
size,  rather  than  in  long  ruts. 

The  width  of  roadway  is  24  ft.  between  ditches,  and 


the  paved  width  is  from  9  to  18  ft.,  according  to  the 
importance  of  the  road.  Shoulders  are  built  before  the 
stone  or  .slag  is  deposited,  the  earth  being  filled  against 
the  side  forms.  In  the  final  rolling,  after  the  side  forms 
have  been  removed  and  the  space  has  been  filled,  the 
shoulders  as  well  as  the  macadam  are  rolled.  Main 
county  roads  passing  through  villages  are  paved  for  the 
full  width  of  the  street,  the  village  paying  for  the  extra 
width  over  the  standard  16  ft.  This  .system  has  greatly 
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facilitated  the  con.struction  of  through  routes.  In  such 
cases  the  village  can  specify  the  kind  of  paving  to  be 
u.sed  within  its  limits. 

Drainage  of  the  subgrade  in  the  country  sections  is 
provided  by  lateral  drains  of  coar.se  stone  or  .slag  laid 
through  the  earth  shoulders  to  the  ditches.  These  are 
about  100  ft.  apart  on  both  sides  of  the  road,  and  are 
staggered  so  as  to  give  one  drain  for  every  50  ft.,  with 
one  on  each  side  at  all  low  points.  Storm-water  drain¬ 
age  on  grades  is  provided  for  by  wide  concrete  gutters 
ending  in  an  apron  or  spillway  at  the  foot  of  the  grade, 
which  di.scharges  the  water  clear  of  the  roadway.  On 
high  fills  a  similar  gutter  is  used,  with  a  concrete  spill¬ 
way  down  the  slope  to  prevent  washing.  Under  the 
cross  roads,  which  are  paved  similarly  to  the  main  roads 
for  a  distance  of  .3.3  ft.,  side  ditches  are  carried  by  10- 
or  12-in.  sewer  pipe  ra.^ed  in  3  in.  of  concrete  where  the 
covering  is  shallow.  Bridges  have  their  decks  placed  6 
in.  below  grade  to  allow  for  the  carrying  of  the  macadam 
surfacing  over  them. 

There  are  about  1.50  miles  of  road  in  Berrien  County, 
of  which  135  miles  are  of  macadam  with  bituminous 
carpet.  These  are  generally  built  hy  contract  and  are 
maintained  by  the  county  with  .state  aid.  The  work  is 
supervi.sed  by  three  county  road  commissioners  ap¬ 
pointed  for  six-year  terms  by  the  board  of  supervisors, 
and  they  appoint  an  engineer.  Recently  the  state  has 
created  the  position  of  county  superintendent  of  main¬ 
tenance,  the  incumbent,  to  be  appointed  by  the  road 
commissioners,  to  be,  preferably,  an  engineer  .skilled  in 
road  work.  In  addition  to  the  above  there  is  a  total  of 
about  .50  miles  of  town.ship  road,  40  miles  of  which  are 
stone  macadam.  Some  of  the  town.ships  have  their  own 
rollers  and  other  complete  equipment,  and  take  care  of 
l>oth  the  construction  and  maintenance,  and,  as  men¬ 
tioned  above  for  Benton  Township,  the  roads  are 
frequently  used  for  two  years, before  receiving  the 
bituminous-carpet  treatment. 


r)28 


K  N  <;  I  N  K  K  R  1  N  (;  N  K  W  S  -  K  E  C  O  R  D 


Road  maintonaru'c  on  tho  intensive  or  continuous 
plan,  as  practiced  in  Berrien  f bounty,  is  done  by  travel- 
inf?  Kanps,  as  distinguished  fron'  the  patrol  system. 
From  early  spriiif?  to  late  fall  the  county  operates  three 
iranps,  one  under  each  of  the  three  commissioners.  They 
travel  over  routes  laid  out  according  to  tho  tralflc 
density  and  the  condition  of  the  roads,  lookinf?  for  and 
repairinK  incipient  holes,  ruts  and  general  wear,  and 
cleaniiif?  ditches  and  drainage  structures.  In  this  way 
heavy,  periodical  repair  work  i.s  avoided,  and  the  roads 
ere  maintained  in  good  condition.  The  engineer  states 
that  the  average  cost  is  $2ri0  per  mile  per  year. 

Each  gang  consists  of  a  foreman  and  three  or  four 
helpers.  'I'he  plant  cotisists  of  a  motor  truck,  a  llO-gal. 
heating  kettle  an«l  the  nece.ssary  .shovels  and  other  tools. 
'I'he  dailv  |)ay  averages  $3.50  for  the  foreman  and  $3 
for  the  laborers.  The  foreman  receives  daily  instruc¬ 
tions  from  the  commi.ssioner,  and  the  di.stances  are  such 
that  with  a  10-hour  working  day  the  men  can  go  home 
at  night,  riding  to  a»id  fro  on  the  truck. 

ll(»w  TiiK  Rkpair  Work  Is  Donk 

When  work  is  begun  in  the  spring,  the  first  thing  is 
to  clean  out  the  ditches  and  culverts  and  trim  tho 
shoulders.  Patching  of  holes  and  worn  spots  in  the 
macadam  begins  with  warm  weather.  Road  asphalt, 
heated  to  about  300'’  F.,  is  used  for  this  work.  W’here 
the  holes  appear  the  surface  is  loo.sened  with  picks,  and 
the  dirt  and  loose  material  are  swept  from  the  road; 
stone  screenings  or  sl.ig  chips  are  then  filled  in,  hot 
a.sphalt  or  tar  is  poured  (tver  them,  and,  after  a  top 
dn'Ssing  of  .screenings  has  been  applied,  the  patch  is 
tamped  to  a  smooth  surface.  Unless  the  patches  are 
Large,  no  attempt  is  made  to  keep  off  the  tratlic.  One 
gang  will  patch  from  one-half  mile  to  two  miles  of  road 
per  day,  depending  on  its  condition. 

Weekly  reports  are  sent  by  the  foreman  to  the 
suiH'rintendejit  of  maintenance,  who  is  one  of  the  com¬ 
missioners.  The  roads  are  named  and  numbered,  while 
e.ach  road  is  divided  into  lettered  sections.  The  foremen 
keep  account  of  the  labor  and  material  used  on  each 
section  and  enter  the  figures  on  their  reports;  thus  the 
bookkeeper  for  tho  commi.ssioners  can  keep  an  accurate 
account  for  each  section. 

Maintenance  funds  for  county  road  work  are  derived 
from  road  rewards  and  repair  rewards  paid  by  the  state, 
.supplemented  by  one-half  the  automobile  license  tax  of 
the  county.  There  is  also  an  annual  property  tax  of  two 
mils  for  road  construction  and  maintenance. 

The  county  road  engineer  for  Berrien  County  is  .lames 
Hampton,  of  St.  .lo.seph.  L.  Snyder,  one  of  the  com¬ 
missioners,  is  superintendent  of  maintenance,  'fhe 
engineer  is  appointetl  by  the 
commissioners  for  a  two-year 
term,  and  has  one  office  as¬ 
sistant  and  one  field  engineer. 

His  main  duties  are  to  make 
surveys,  plans  and  profiles  for 
new  roads,  and  super\’ise  the 
construction.  Huring  the 
working  season  he  spends 
about  two-thirds  of  his  time 
super\’iaing  the  work  being 
done  on  the  roads. 


Chicago  Union  Station  to  Spend 
$5,300,000  in  1919 

Work  Includes  Deep  Foundations  fttr  Head  lluuM-. 
Street-Approach  Viaducts  and  Partial 
Rearrangement  of  Tracks 

lADUCTS  of  steel  and  reinforced  concrete,  t.,  i  ,| 
tions  for  head-hou.se  and  concourse,  and  ion  tio. 
tion  of  a  part  of  the  permanent  track  layout,  con  ;  >  n. 
the  principal  work  to  be  done  this  year  on  il,. 
union  station,  Chicago.  This  is  estimated  i-.  ... 

$5,300,000  out  of  the  total  cost  of  nearly  $(;u,(Mio  min. 
which  included  $.30,000  000  for  land.  The  location  of 
this  work  is  shown  on  the  accompanying  plan. 

(’anal  St.,  running  parallel  with  the  tracks  and  nlonc 
the  lK)undary  of  the  railway  property,  will  in*  i-Icvatoil 
about  10  ft.  and  from  Harri.son  St.  to  'raylm  .S*. 
it  will  be  carried  on  a  viaduct,  the  space  benealli  thi< 
structure  being  utilized  for  tracks.  This  viaduct  wi  I 
be  of  reinforced  concrete.  Its  con.struction  this  vctir 
will  be  confined  to  the  one  block  between  'faylor  and 
Polk  Streets. 

Transverse  viaducts  will  extend  from  Canal  St.  across 
the  railway  property  to  connect  with  the  river  bridge.'. 
The  12th  St.  viaduct  will  l)e  of  reinforced  concrete 
and  its  south  half  is  to  be  built  this  year.  Steel  will 
be  used  for  the  viaducts  at  Taylor,  Polk,  Harrison  and 
Randolph  Streets. 

At  the  passenger  station,  old  freight  houses  between 
the  present  station  and  the  river  will  be  torn  down, 
and  .some  of  the  permanent  tracks  will  be  laid  in  this 
.space,  thus  increasing  the  facilities  and  reducing  the 
present  congestion,  which  results  from  the  limited  num¬ 
ber  of  .station  track.s.  Foundations  of  part  of  the  con¬ 
course  will  be  put  in  at  the  .same  time.  This  concourse 
will  extend  between  the  ends  of  two  groups  of  stub 
tracks,  which  in  the  new  station  will  take  the  place 
of  the  present  through  tracks.  In  other  words,  the 
station  will  be  converted  from  one  of  the  through  type 
to  one  of  a  double-end  stub  type.  At  the  .same  time 
it  is  expected  to  build  four  tracks  of  the  permanent 
six-track  approach  on  the  south,  extending  from  the 
station  as  far  as  12th  Street. 

Foundations  for  the  head-hou.se  can  be  put  in  without 
interfering  wi*h  exi.sting  facilitie.s,  as  the  site  is  en¬ 
tirely  outside  of  the  present  station  property,  and 
(tccupies  an  entire  city  block.  Concrete  piers  built  in 
wells  or  open  cais.son.s,  sunk  about  70  ft.  to  hardpan, 
will  support  the  steel-frame  superstructure.  'I'he  site 
was  cleared  some  time  ago,  and  is  now  being  excavated 
a)  the  ba.sement  level,  preparatory  to  sinking  the  wells. 
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-hovels  are  used  on  this  work,  useless  material 
removed  in  motor  trucks,  while  stone  from 
old  footintrs  is  crushed  and  .screened  on  the  jjround 
and  stored  for  use  in  the  concrete. 

In  the  .steel  viaduct  construction  the  steel  framin^r 
will  lie  covered  with  concrete  or  jrunite  applied  by  the 
cement  >fun  over  wire  mesh  wrappin^^  and  havinK  a 
minimum  thickness  of  U  in.  In  Keneral,  the  desijrn 
consists  of  three-post  bents  carrying  cross-jjirders  for 
a  .'i8-ft.  roadway,  while  cantilever  brackets  carry  14-f». 
.sidewalks.  Ten  lines  of  plate-girder  stringers  are 
framed  between  the  cross-jrinlers,  four  of  the  stringers 
boiny  directly  under  the  rails  of  the  .street-car  tracks. 
The  roadway  deck  is  a  reinforced-concrete  slab  resting 
on  the  .steel  frame,  with  wood-block  paving  laid  directly 
upon  this.  The  G-in.  sidewalk  slabs  are  carried  above 
the  girders,  being  supported  by  concrete  beams  at  each 
end. 

The  bents  are  .spaced  longitudinally  at  varying  dis- 
tames  to  suit  the  track  layout,  and  will  be  embedde<l 


CLEARING  SITE  FOR  HEADHOUSE 


in  concrete  curtains  or  piers  to  form  a  protection 
again.st  derailed  trains.  The  columns  are  of  Il-section, 
built  up  of  two  channels,  a  web  plate  and  four  angle.s, 
with  batten  plates  over  the  flanges  of  the  channels. 
All  viaducts  are  figured  for  a  live  load  of  two  lines 
cf  .50-1011  street  cars  on  tracks  spaced  10  ft.  on  centers 
in  the  middle  of  the  roadway,  with  100  lb.  per  square 
foot  on  the  unoccupied  parts  of  the  roadway  and  on  trie 
;■  idewalks. 

Two-post  bents  are  rerjuired  at  certain  points  on 
account  of  track  clearances.  In  such  cases  the  posts  are 
-paced  about  54 i  ft.  on  centers,  coming  under  the  side¬ 
walks  and  carrying  heavy  cross-girders  whose  ends  have 
a  cantilever  projection  of  5  ft.  3  in.  Where  the  viaduct 

adjacent  to  the  buildings  and  driveways  of  the  new 
freight  stations,  longitudinal  expansion  joints  are  pro¬ 
vided  along  the  edge  of  the  sidewalk.  These  are  made 
with  deep  li-in.  copper  troughs  or  flashing,  filled  with 
asphalt  mastic. 

.-Ml  work  for  the  Chicago  Union  Station  Co.  is  under 
'he  direction  of  Thomas  Rodd,  chief  engineer;  J. 
D’Ksposito,  assistant  chief  engineer,  and  A.  J.  Ham-* 
niond,  principal  assista<^t  engineer.  Viaduct  designs 
must  be  approved  by  the  city  authorities.  All  track 
work  is  done  by  railway  forces.  Contracts  for  the  1919 
work  already  let  are  as  follows:  Head-hou.se  founda¬ 
tions,  John  Griffith  &  Sons;  steel  .superstructures  for 
the  Polk  St.  and  Taylor  St.  viaducts,  American  Bridge 


Co.;  substructure  for  the  Harrison  St.  viaduct,  the  W. 
J.  Newman  Company. 

Other  work  which  is  independent  of  the  union  .sta¬ 
tion,  but  is  necessitated  by  the  rearrangement  of  the 
terminal,  includes  two  large  freight  stations  for  the 
Chicago,  Burlington  &  Quincy  R.R.  and  the  Chicago  & 
Alton  R.R. 

The  former  station  has  the  ftiundations  partly  built, 
and  it  is  expected  that  about  $3,000,000  will  be 
spent  this  year  on  foundation  work  and  superstructure. 
It  is  expected  al.so  that  work  will  be  commenced  on  the 
latter  station,  which  is  to  cost  nearly  $2,000,000. 


Residual  Strains  in  Cast-Iron  Car  Wheels 

URING  the  investigation  of  a  railway  accident 
caused  by  the  breakage  of  a  freight-car  wheel,  the 
Interstate  Commerce  ('ommission  recently  made  meas¬ 
urements  of  the  residual  strains  in  the  metal  of  chilled 
cast-iron  wheel.s.  Relatively  high  strains  were  found, 
of  such  a  nature  as  to  be  readily  explained  by  the 
contraction  during  cooling  in  manufacture.  In  spite  of 
these  high  strains,  the  investigation  showed  that  the 
wheel  did  not  break  from  internal  causes,  but  was 
undoubtedly-  damaged  through  external  violence,  prob¬ 
ably  the  impact  of  a  fallen  part  of  the  brake  rigging, 
which  cracked  off  part  of  the  wheel  flange,  this  in  turn 
causing  the  whe^l  to  break  apart  by  its  pounding  on 
the  rail.  Becau.se  it  represents  a  further  application 
of  the  method  of  studying  internal  strains  which  J.  E. 
Howard  of  the  commission’s  Bureau  of  Safety  has 
used  in  rail  studies  for  some  years,  the  investigation  is 
of  general  value. 

Through  the  cutting  rings  from  a  car  wheel  at  six 
different  radial  distances  from  the  center,  and  measur¬ 
ing  the  shortening  of  gage-lines  on  these  successive 
rings,  it  was  found  that  compressive  stresses  existed 
in  the  rim  and  the  hub  of  the  wheel,  and  tensile  .stres.ses 
in  the  web  or  plate.  The  hub  stres.ses  were  high, 
ranging  to  more  than  25,000  lb.  per  square  inch  com¬ 
pression;  the  rim  stresses  did  not  materially  exceed 
2500  lb.  compression.  In  the  plate  there  were  tensile 
stresses  in  the  neighborhood  of  2000  lb.  per  sejuare  inch. 
These  stres.ses  were  computed  from  the  measured  short¬ 
enings  and  extensions  by  multiplying  by  17,000,000  lb. 
per  square  inch,  the  modulus  of  elasticity. 

While  these  stres.ses  are  of  some  importance,  they 
are  not  large  enough  to  suggest  danger.  In  the  wheel 
which  broke  under  the  train,  moreover,  the  investiga¬ 
tors  found  clear  evidence  of  the  fracture  having  started 
at  the  rim  and  grown  toward  the  center.  There  were 
no  defects  in  the  fracture,  and  the  rim  of  the  wheel 
showed  no  burned  or  otherwise  damaged  spots.  The 
wheel  had  been  in  service  only  two  months,  having  been 
placed  on  the  axle  in  December,  191fi.  It  broke  while 
running  in  a  New  York  Central  freight  train  near 
Waterloo,  Ind.,  on  March  25,  1917.  It  was  evident  that 
the  fracturing  process  had  proceeded  rather  slowly 
after  the  piece  of  flange  was  broken  off;  the  train  ran 
nearly  1000  ft.  before  the  last  fragment  of  the  wheel 
left  the  axle.  While  no  direct  proof  was  obtainable 
that  a  piece  of  the  brake  rigging  started  the  breakage, 
the  commission’s  report,  published  in  a  bulletin  ju.st 
issued,  states  that  no  other  explanation  of  the  facts 
of  the  accident  was  found  to  be  tenable. 
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Move  Bridge  Spans  136  Feet  Endwise  on  Car  Trucks 

Two  LineN  of  Steel  TruckH  on  Falsework  Carry  Hydraulic  Jacks  Which  Raise  Three  Spans 
Together  and  Support  Them  While  Hauled  by  Cables 


RECONSTUIMTION  of  the  comi)ined  railway  and 
hiKhway  bridge  «>f  the  Union  I’aciftc  Ry.  acn»HH  the 
Missouri  River  at  St.  Joseph,  Mo.,  in  1917-18,  include! 
as  its  principal  features  the  building;  of  new  piers,  the 
shifting  of  three  300-ft.  truss  spans  longitudinally  into 
new  position,  and  the 
building  of  a  new  draw- 
span.  The  bridge  had  to 
be  kept  in  .service  during 
the  work,  except  for  the 
short  time  reipiired  to 
shift  the  spans.  Trallic 
averaged  about  7r»  trains 
and  400  teams  and  auto¬ 
mobiles  daily.  River  traf¬ 
fic  also  had  to  be  provided 
for  until  the  clo-se  of  the 
navigation  season.  Indica¬ 
tions  of  weakness  in  the 
old  piers  having  made  a 
new  substructure  nece.s- 
sary,  it  was  proposed  to 
build  new  piers  on  the 
downstream  side  and  move 
the  bridge  laterally  into  its 
new  position.  The  War 
Department,  however,  re- 
quirod  that  in  connection 
with  the  alterations  a 
longer  drawspan  should  be 
provided.  This  new  condi¬ 
tion  led  to  the  plan  of  lo¬ 
cating  the  new  piers  be- 
twi^en  the  old  ones  and 
moving  the  spans  longitu¬ 
dinally  into  position.  The 
superstructure  work  in¬ 
cluded  the  following,  in 
the  order  given;  Rolling 
three  spans  lengthwise; 
building  a  new  465-ft. 
swing  span;  rolling  an  80- 
ft.  girder  span  lengthwise 
38  ft.  and  building  a  new 
60-ft.  giriler  approach 
span;  removing  the  old  358-ft.  .swing  span.  The  align¬ 
ment  is  straight  and  unchanged,  but  the  new  rail  level 
is  18  in.  higher  than  the  original.  Construction  of  the 
new  piers  was  de.scribed  in  Kngitu'enur/  Neirs-h’erord 
of  Oct.  2r>,  1917,  p.  781,  while  the  moving  of  the  fixed 
spans  was  nottsi  in  the  i.ssue  of  Nov.  22,  1917,  p.  989. 

After  the  new  piers  had  been  built,  the  first  stage  of 
work  on  the  sujH'rstructure  was  the  shifting  of  the  three 
through  spans  of  300  ft.  each.  This  consisted  in  mov¬ 
ing  them  136  ft.,  to  land  them  on  the  new  piers.  They 
have  trusses  of  the  Pettit  type,  50  ft.  high  and  spaced 
17  ft.  on  centers,  with  a  single  track  between  them. 
Floorbeam  brackets  48  ft.  long  carry  16-ft.  roadwa3rs 
outside  of  the  trusses. 


Car  trucks  traveling  on  falsework  and  carrying  nv- 
draulic  jacks  were  u.sed  for  moving  the  300-ft 
They  were  mounted  on  two  tracks  directly  uiul.  i  n,,. 
trus.ses,  with  the  jacks  at  the  panel  jxiints.  Tin,,- 
were  14  trucks  to  each  spun,  but  the  two  uiidt  i  !|i,. 

middle  panel  points  cai  n.d 
only  blocking,  whiih  was 
built  up  clo.se  to  but  not  m 
contact  with  the  tru.ssis. 
This  arrangement  provid¬ 
ed  a  rigid  support  in  « aso 
failure  of  any  one  jack 
should  throw  excessive 
load  on  the  other  jacks. 
Semicircular  shims  were 
built  up  around  ttie 
plunger  of  each  jack  and 
kept  within  a  short  dis- 
tance  of  the  plunger  head, 
so  that  in  case  of  loss  of 
pressure  or  the  failure  of 
a  jack  while  the  bridge 
was  being  moved  the  span 
would  come  to  a  scdid 
bearing  with  very  slight 
settlement.  No  such  fail¬ 
ure  occurred,  however.  For 
operation  the  jacks  were 
arranged  in  two  groups, 
each  with  its  own  steam 
pump,  this  arrangement 
being  necessitated  by  the 
difference  in  the  diam¬ 
eters  of  the  jack  plungers. 
For  the  west  span  there 
was  a  group  of  12  jacks  cd' 
600-ton  cajvacity  with  12i- 
in.  plungers.  The  otlier 
two  spans  had  a  groui)  of 
24  jacks  of  300-ton  ca¬ 
pacity  with  10-in.  plun¬ 
gers.  All  jacks  had  strokes 
of  9  in.  The  heavier  jacks 
were  u.sed  because  they 
were  on  hand.  The  average 
load  on  the  jacks  being  only  about  70  tonv,  the  pressure 
on  the  jacks,  piping  and  pumps  was  only  2500  lb,  while 
the  capacity  pressure  was  10,000  pounds. 

To  e(|uaii/.e  the  load  on  the  jacks,  every  jack  in  each 
group  was  connected  by  1-in.  flexible  copper  tubing  to 
a  pressure  line  of  j'-in.  extra-strong  steel  pipe  with 
forged  fittings.  The  steel  pipes  were  laid  on  the  tloor 
beams,  outside  of  the  track  ties.  A  .shut-off  valve  and 
bleeder  valve  were  placed  at  each  connection  to  these 
pipes,  for  convenience  in  changing  the  packing  if  leaks 
should  develop,  but  this  precaution  was  not  required. 

A  denatured  alcohol  mixture  was  used  in  the  jacks  on 
account  of  the  cold  weather,  about  400  gal.  being  sulli- 
cient  for  the  raising  of  the  spans  30  in.  by  the  3()  jack.s. 
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and  th»*n  for  supplyinj?  them  duririK  the  niovinj?  of  the 
Spans.  Keadinjj.s  wore  taken  at  rojrular  intervals.  Static 
loads  roKi.stered  1700  and  2200  Ih.  per  H«iuaro  inch  for 
till-  r»00-ton  and  300-ton  jacks  respectively,  these  read- 
inys  heiny  taken  after  the  pumps  were  .shut  down. 
.Suryc  lo.'ids,  with  the  pumps  in  action,  registered  from 
2300  to  2500  11).  per  sipiare  inch  for  the  heavier  and  2700 
to  2800  lb.  for  the  lighter  jacks. 

Maximum  working  load  for  the  300-ton  jacks  was  cal- 
(tilated  at  2150  lb.  per  square  inch,  which  was  taken  as 
the  static  loiid  after  the  bridge  was  raised  and  the 
pumps  were  stopped.  Haising  the  bridge  18  in.  to  its 
new  grade  was  done  with  eight  jacks  per  span.  Those 
were  placed  on  the  piers  and  operated  gradually  be¬ 
tween  trains,  .so  as  to  maintain  the  proper  run-olT  or  in¬ 
cline  in  track  on  the  fixed  spans  and  the  swing  span. 
This  jacking  extended  over  a  period  of  soveral  days. 

The  falsework  for  the  rolling  track  consisted  of  piles 
supporting  2-1-in.  I-beam  stringers,  except  that  an  80- 
ft.  ginler  span  was  used  at  the  east  end.  where  the 
water  was  deep  and  swift.  Framed  bents  wore  .seated 
on  the  f(K)tings  of  the  old  and  the  new  piers,  being 
secured  by  cables  and  fox  bolts.  Piles  were  arranged  in 
two  rows,  one  outside  each  line  of  trus.ses.  They  were  in 
groups  of  four,  those  of  each  group  spaced  30  in.  on  cen¬ 
ters  while  the  groups  were  20  ft.  on  centers,  connected 
by  horizontiil  and  diagonal  bracing  in  two  directions 

At  each  group,  four  cross  caps  carried  a  l_2-ft.  longi- 
tuilinal  cap,  and  acro.ss  the  latter  were  placed  nine  30- 
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ft.  timbers  8  x  17  in.  These  were  laid  solid  to  form  a 
bearing  for  the  I-beam  stringers,  which  were  in  pairs, 
with  riveted  connections  between  the  webs.  Across 
them  were  the  8  x  8-in.  ties,  -1  in.  apart,  to  which  were 
spiked  the  75-Ib.  track  rails. 

Piles  were  of  longleaf  yellow  pine,  40  to  70  ft.  long, 
driven  to  rock  or  to  absolute  refusal,  and  having  an 
average  penetration  of  25  to  30  ft.  They  were  driven 
by  a  steam  pile-hammer  in  swinging  leads  which  were 
suspended  either  from  the  boom  of  a  Im-omotive  crane 
or  from  the  projecting  ends  of  a  heavy  timl)er  laid 
acro.ss  the  top  chords  of  the  trusses. 

Steel  trucks  used  for  rolling  the  spans  were  of  the 
.standard  type  for  50-ton  freight  cars.  They  had  cast- 
steel  frames  and  bolsters  and  were  rated  at  IGO-ton  ca¬ 
pacity.  The  jack  on  each  truck  was  seated  over  the 
king-pin  and  anchored  rigidly  by  bolts  pa.ssing  through 
the  flanges  of  its  base  and  through  timber  blocks  in¬ 
serted  in  openings  in  the  bolster.  To  provide  again.st 
failure  of  some  detail  part  every  truck  was  tested  to 
lOO-ton  load  at  the  site,  a  special  testing  frame  equipped 
with  hydraulic  jacks  being  constructed  for  this  purpose. 

A  rigid  pulling  beam  connected  the  21  trucks  on  each 
side,  this  beam  being  composed  of  a  pair  'of  angles 
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bolted  to  plates  which  fitted  over  the  heads  of  the  king¬ 
pins  of  the  trucks.  The  upstanding  legs  of  the  angles 
were  cut  away  to  admit  of  seating  the  base  of  the  jack 
on  the  truck  bolster. 

Across  the  forward  end  of  the  two  front  trucks  was 
a  girder  composed  of  a  pair  of  heavy  I-beams  laid  flat 
and  connected  to  the  two  pulling  beams.  To  this  girder 
were  attached  the  blocks  of  the  hauling  tackles.  To 
transmit  the  pull  from  the^  girder  directly  to  the  spans 
us  w’ell  as  to  the  trucks,  steel  cables  were  run  from  the 
girder  to  one  of  the  floor-b^ms  of  the  first  span, 
the.se  lines  being  drawn  tight  by  steamboat  ratchets. 


Uciok  boltH  held  the  end  shocH  to  the  trusses  when  the 
spans  were  raised. 

The  hauIiiiK  was  done  by  four  sets  of  4-sheave  hlock.s, 
each  rove  up  with  a  nine-part  tackle  of  li-in.  manila 
rope.  Two  of  these  sets  were  handled  by  an  85-hp. 
steam  hoist  and  the  other  by  a  200-hp.  electric  hoist, 
these  hoists  beinjr  placed  just  back  of  the  new  west 
abutment.  The  load  pulled  was  about  2760  tons,  in- 
cludinK  the  three  span.s,  42  trucks,  36  jacks  and  the 
pulling  attachments.  Of  this  total,  the  three  spans  rep¬ 
resented  2520  tons. 

F’reparations  for  moving  the  .spans  were  bejtun  in 
August.  Traffic  was  not  interrupted  until  the  day  of  the 
moving,  Nov.  14,  when  the  railway  and  the  highway 
were  closinl  from  8  a.m.  to  5:40  p.m.  The  rolling  of 
the  spans  a  distance  of  136  ft.  consumed  only  13  min., 
the  remainder  of  the  time  lieing  occupied  in  getting 
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ready  and  in  closing  the  136-ft.  gap  left  at  the  east  cn  ' 
For  this  latter  purpose  pony  bents  were  .set  on  hi. 
ing  on  the  falsework  used  for  the  rolling  tracks.  Th 
carried  timber  stringers  for  the  track  and  roadv.  , 
decks.  Construction  of  the  new  drawspan,  which  .va 
done  while  keeping  the  bridge  open  for  traffic,  wi!  i,.. 
the  subject  of  a  separate  article. 

The  above  work  was  done  for  the  St.  Joseph  &  Cnu  ,i 
Island  Railway  Co.,  under  the  direction  of  R.  L.  Minit 
ley,  chief  engineer  of  the  Union  Pacific  System,  with 
H.  M.  Stone  as  resident  engineer,  the  entire  project  tif. 
ing  under  the  general  supervision  of  K.  E.  Adams,  (ot 
suiting  engineer  of  the  Union  Pacific  System.  The 
American  Bridge  Co.  was  the  contractor,  and  the  wot., 
was  carried  on  under  the  personal  supervision  of  K  I. 
Strickland,  division  erecting  manager,  T.  S.  Melton, 
foreman,  and  A.  F'.  McLane,  resident  engineer. 
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Transverse  Fissures  in  Rails  and 
Phosphorus  SesreRation 

hungitudinal  StreakH  Attributed  to  Phosphorus  Are 
Found  at  Nucleus  of  Kail  Fracture  by 
t'opper-Chloride  Etching 

EW  micrographic  studies  of  broken  rails  have 
recently  led  (J.  F'.  ('omstock,  metallographist  of 
the  Titanium  Alloy  Manufacturing  Co.,  Niagara  F'alls, 
N.  Y.,  to  suggest  an  explanation  of  transverse  fissures 
that  in  a  measure  bridges  the  gap  between  the  opposing 
views  current  for  some  years  past.  According  to  his 
findings,  brittle  streaks  of  high-phosphorus  .steel  in  the 
rail  head  con.stitute  the  initial  weakness  from  which  a 
transverse  fissure  starts. 

J.  E.  Howard,  of  the  Interstate  Commerce  Commis¬ 
sion’s  Bureau  of  Safety,  has  maintaine<l  that  exce.ssive 
streaa  in  .service  in  the  track  is  responsible  for  trans¬ 
verse  fissures,  and  that  the  only  cure  is  the  adoption 
of  a  heavier  rail  .section.  His  experimental  proof  of 
high  residual  stresses  in  the  center  of  the  rail  head, 
and  his  discovery  of  large  compressive  stress  along  the 
running  surface  from  the  rolling  action  of  the  wheels, 
which  shifts  the  zone  of  maximum  tension  to  the 
interior  of  the  head  and  adds  the  effects  of  service  atre.ss 
and  residual  .stres.s,  supported  the  overstre.ss  theory. 
Transverse  fi.ssures  are  generally  conceeied  to  l)e  detail 
or  “fatigue”  fractures,  but  in  most  cases  it  has  been 
impo.ssible  to  discover  chemical  or  .structural  defects  in 
the  .steel  at  the  center  or  nucleus  of  these  fractures,  so 
that  it  seemed  necessary  to  conclude  that  overstress 
initiated  the  fracture. 

Railway  men,  tm  the  other  hand,  adhered  to  the  belief 
that  »lefe<‘tive  quality  of  rail  steel  is  at  the  root  of  the 
fissure  trouble.  .Mr.  Uomstock  presents  evidence  of  a 
minute  defect  at  the  nucleus  of  transverse  fissures, 
namely,  streaks  of  steel  abnormally  high  in  pho.sphorus 
content.  He  has  concluded  that  the  initial  crack  or 
chwk  in  the  rail  head  occurs  in  such  a  brittle  .streak 
and  that  progre-ssive  detail  fracture  follows.  Further, 
he  found  from  the  records  of  36  rails  that  long  soaking 
of  the  steel  in  the  furnace  before  rolling  prevents  fis- 
suring,  presumably  by  allowing  the  phosphorus  to 
diffuse  through  the  mass,  and  thus  preventing  the 
formation  of  the  brittle  streaks.  This  fact,  if  con¬ 
firmed.  provides  a  method  of  comliating  the  fissure 
trouble  in  rails. 


In  these  investigations,  failed  rails  were  sawed  ajiarl 
longitudinally  at  the  fracture,  and  the  surfaces  so  pre 
pared  were  polished  and  then  were  etche<l  with  copia'i 
chloride.  This  reagent  deposits  a  film  of  copper  on 
normal  .steel,  while  certain  .special  constituents,  ainony 
them  steel  of  high  phosphorus  content,  remains  bright. 
The  inverse  effect  could  be  obtained  by  picric-acid 
etching,  which  darkens  high-pho.sphorus  areas. 

A  typical  microphotograph  of  such  an  etched  .section 
is  reproduced  herewith,  from  an  illustration  in  a  paper 
read  by  Mr.  Ckrmstock  before  the  American  Institute  of 
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Mining  Fbigineers  at  its  annual  meeting,  fc'eb.  19,  1919, 
under  the  title  “Metallographic  Investigation  of  Trans- 
ver.se-Fi.ssure  Rails  with  Special  Reference  to  High- 
Phosphorus  Streaks.”  The  broken  line  near  the  top  of 
the  picture  is  the  face  of  a  transverse  fissure.  The 
light  bands  extending  vertically  are  believed  to  be  high- 
pho.sphorus  streaks.  A  prominent  streak  extends  di¬ 
rectly  to  the  point  where  the  nucleus  of  the  transverse 
fi.ssure  w’as  located.  Closely  similar  conditions  were 
found  in  many  other  rails  that  had  failed  by  fissure. 

Studying  all  the  available  rail  material — namely,  24 
transverse-fissure  rails  and  12  good  rails — all  were 
graded  for  various  different  defects  in  .steel  quality, 
including  segregation  (as  .shown  by  sulphur  print), 
presence  of  slag  and  similar  impurities,  segregation  of 
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(ies,  amount  of  free  ferrite,  amount  of  cementite, 
liiiiilly  phosphorus  streaking.  It  appeared  that  no 
ii  i  rt  (lifTerences  of  jrratlinK  between  the  failed  rails 
1  .rood  rails  appeared  under  any  head  except  that  of 
,'ihoius  streaks,  and  under  this  latter  head  the 
.  loritv  of  the  transverse  lissure  rails  were  unsatis- 
i  .  ‘.,ry,  while  the  majority  of  the  good  rails  were 
V  ,  ntly  above  average  quality. 

Taking  this  as  indicating  the  causal  relation  between 


the  high-phosphorus  streaks  and  Assuring,  Mr.  Corn- 
stock  studied  the  same  rails  as  to  origin.  So  far  as 
data  could  be  obtained,  it  was  found  that  all  the  failed 
rails  had  been  rolled  direct  from  the  ingot,  while  all 
but  two  of  the  good  rails  had  lieen  rolled  from  re¬ 
heated  blooms.  Since  the  length  of  time  the  ingot  is 
hot  suffices  for  carlK)n  diffusion  but  probably  not  for 
pho.sphorus  diffusion,  this  result  appears  to  confirm  the 
conclusion  reached. 


1 
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Concrete  Is  Handled  in  Several  Ways  on 
Bridge  Abutment  Job 

H(»i  PER  cars,  derrick  .skips,  elevator  buckets  and  in¬ 
clined  chutes  were  combined  in  placing  33G0  cu.yd. 
of  concrete  in  abutments  and  approach  retaining  walls 
lor  a  steel  highway  bridge  across  the  (ffiicago  &  North¬ 
western  Fty.  at  Wheaton,  111,  To  give  increased  head- 
w;iy  the  bridge  is  at  a  higher  elevation  than  the  old 
.^pan  parallel  to  it,  so  that  long  inclined  approaches 
were  requited,  practically  at  right  angles  to  the  bridge, 
as  shown  by  the  accompanying  plan.  Each  approach 
has  a  retaining  wall  on  one  side,  and  the  wall  on  the 
south  side  of  the  railway  is  GOO  ft.  long. 

A  concrete-mixing  plant  was  located  beyond  the  end 
of  the  cut.  Sand  and  gravel  were  unloaded  from  cars 
into  stixk  piles  on  the  side  of  the  adjacent  fill,  and  the 
stone  was  loaded  into  an  elevated  bin  by  a  derrick  with 
a  grab-bucket.  The  sand  was  wheeled  to  the  loading 
chute.  The  mixer  discharged  the  concrete  into  a  side- 
gate  hopper  car. 

Hetween  this  plant  and  the  bridge  site  an  elevator 
tower  with  a  chute  was  erected,  while  beyond  this  and 
close  to  the  abutment  was  a  guyed  derrick,  both  tower 
and  derrick  being  on  the  narrow  .strip  between  the  old 
road  and  the  top  of  the  cut.  A  narrow-gage  track  with 
one  automatic  siding  extended  from  the  mixer  plant  to 


the  tower  and  derrick.  This  was  operated  by  an  end¬ 
less  cable  with  a  hoisting  engine  placed  near  the  der¬ 
rick,  and  on  it  the  concrete  was  handled  in  the  hopper 
cars  mentioned  above. 

At  first  the  concrete  was  delivered  to  the  elevator 
bucket  and  spouted  to  the  forms.  The  tower  chute  or 
.spout  extended  acro.ss  the  road  and  delivered  the  con¬ 
crete  into  lateral  chutes  supported  directly  above  the 
forms  by  falsework.  This  sufficed  for  about  half  the 
length  of  the  wall. 

For  the  remainder  of  the  work  the  cars  ran  up  to  the 
derrick  and  discharged  the  concrete  into  a  home-made 
wooden  skip  which  was  placed  in  a  pit  at  the  side  of  the 
cable  track  and  was  handled  by  the  derrick.  A  movable 
gate  was  fitted  to  one  end  of  the  skip,  with  inclined 
boards  on  the  inside  to  guide  the  concrete  to  the  opening 
and  prevent  it  from  being  pocketed  in  the  corners.  The 
skip  was  dunrped  into  a  feed  hopper  at  the  summit  of 
inclined  chutes  carried  along  and  above  the  forms  for 
falsework. 

Concrete  for  the  abutment  on  this  side  of  the  rail¬ 
way  was  placed  directly  by  the  derrick  and  skip.  For 
the  abutment  atul  short  wall  on  the  opposite  side  an  in¬ 
clined  chute  was  extended  across  the  tracks,  having  a 
feed  hopper  at  its  upper  end  within  reach  of  the  derrick. 
At  its  lower  end  was  a  vertical  drop  pipe  leading  to  the 
head  of  the  chutes  over  the  abutment  form,  the.se  being 
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shifted  to  deliver  the  concrete  in  the  desired  portions 
of  the  form. 

Baffles  were  used  at  the  discharge  ends  of  the  long 
chutes  to  prevent  segregation  of  the  concrete  as  it  was 
deposited  in  place.  In  some  cases  the.se  were  short 
troughs  secured  to  the  trench  bracing  or  form  struts, 
being  placed  opposite  the  end  of  the  chute  and  sloping 
in  the  opposite  direction,  so  that  the  direction  of  the 
concrete  was  reversed  just  before  its  final  discharge. 

This  work  was  done  by  the  Widell  Co.,  Mankato, 
Minn.,  under  the  general  direction  of  O.  F.  Dalstrom, 
engineer  of  bridges,  Chicago  &  Northwestern  Railway. 

Approximate  Formulas  Useful  in 
Structural  Desiffn 

A  Few  Serve  Well  W’hen  Handbooks  Are  Not 
Available — Limits  of  Reliability,  How¬ 
ever,  Should  Be  Well  Understood 

By  R.  Fleming 

Amf'rlran  HrldKC  Co.,  New  York  City 

Frequently  the  designer  of  steel  structures  is 
called  upon  for  information  when  handbooks  and 
textbooks  are  not  at  hand.  It  is  surprising  how  much 
may  be  furnished  at  such  times  with  a  few  well  chosen 
approximate  formulas.  Some  approximations  are  sug- 
ge.sted.  It  is  e.s.sential,  however,  that  before  they  are 
used  they  be  tried  out  and  their  degree  of  approxima¬ 
tion  well  understood. 

Radii  of  (iijration — If  d  -  depth  and  b  =  breadth 
of  section,  for  standard  I-beams  the  radius  of  gyration, 
r,  _  0.376d  and  0.20b.  F'or  Bethlehem  girder  beams 
r  =  0.42d  and  0.23b.  In  standard  I-beams  the  breadth 
varies  from  55%  of  the  depth  for  a  6-in.  I  12.25  lb. 
to  29%  for  a  24-in.  I  80  lb.  In  Bethlehem  girder  beams 
the  breadth  varies  from  100%  of  the  depth  for  an  8-in. 
I  32.5  lb.  to  50%  for  a  30-in.  I  200  lb. 

For  equal-leg  angles  r  =  0.3  of  the  width  of  leg  when 
the  neutral  axis  is  parallel  to  either  leg.  For  unequal 
leg  angles  r  =  0.3  of  the  width  of  the  leg  to  which  the 
neutral  axis  is  at  right  angles. 

For  well-designed  columns,  if  of  four  angles  latticed, 
r  =  0.4d  and  0.2b.  If  of  one  plate  and  four  angles,  r 
=.=  0.375rf  and  0.2b.  If  of  one  plate,  four  angles  and 
two  cover  plates,  r  =  0.4d  and  0.25b.  If  of  2  channels 
latticed,  r  =  0.35d  and  0.6  of  the  distance  back  to  back 
of  channels  when  this  distance  is  not  less  than  0.6  the 
depth  of  channels  u.sed.  If  of  2  channels  and  2  cover 
plates  r  =  0.4d  and  0.3b.  (In  this  connection  see  an 
article,  "Approximate  Radii  of  Gyration,"  by  O.  von 
Voigtiander,  in  Engiyieering  News  of  May  23,  1912,  p. 
991.) 

Section  Moduli — If  W  =  weight  of  beam  per  linear 
foot,  and  d  --  depth;  for  standard  beams  10  in.  or  less 
in  depth  the  section  modulus,  S,  =  Wd/lO;  for  standard 
beams  deeper  than  10  in.,  S  =  Wd/ll;  for  Bethlehem 
girder  beams,  S  =  Wd/\Q. 

Safe  Load  in  thousands  of  pounds  for  standard  beams 
equals  weight  of  beam  per  linear  foot  multiplied  by 
depth  in  inches  and  divided  by  span  in  feet.  (See  an 
article,  "Approximate  Design  in  Structural  Steel,”  by 
George  A.  Merrill,  in  Engineering  Netcs  of  Mar.  21, 
1912,  p.  540.)  It  may  be  noted  that  for  a  uniform  load, 
M  --  \VL/S;  for  a  concentrated  load  hW  at  center  of 
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.span,  M  —  WL/3\  for  two  concentrated  loads  of  Ul  • 
the  third  points,  M  =  WL/9;  for  three  concentn,;  i 
loads  of  IW  at  the  quarter  points,  M  =  WL/S,  and  •  . 
four  concentrated  loads  of  ilV  at  the  fifth  points  V 
SWL  25. 

Area  of  Cross  Section  in  square  inches  of  all  steel 
.sections  is  0.3  weight  per  linear  foot.  (Error  2%.) 

Weight  in  pounds  per  linear  foot  of  all  steel  section  ; 
is  3i  times  area  of  cross  section  in  square  inches.  (Er¬ 
ror  2%.) 

Weight  of  Angles — Derive  the  weight  of  an  an^^!e 
from  the  cross-sectional  area  of  a  plate  having  the  sain.* 
thickness  as  the  angle  and  a  width  equal  to  the  sum  of 
the  legs. 

Weight  of  Roof  Trusses — The  many  empirical  formu¬ 
las  that  have  been  given  for  determining  the  weights  of 
roof  trusses  fail  to  take  into  account  so  many  varying 
factors  that  their  u.sefulness  is  very  limited.  It  is  l)et- 
ter  to  make  deductions  from  the  known  weights  of  a 
few  trusses  than  from  inadequate  formulas.  The  esti¬ 
mated  weights  of  a  series  of  Fink  trusses  for  a  roof 
sloping  6  in.  per  foot,  carrying  a  uniformly  distributed 
load  of  800  lb.  per  linear  foot  of  top  chord,  for  spans 
of  30,  40,  50,  60,  70  and  80  ft.,  are  1000,  1700,  2400, 
3200,  4400  and  6600  lb.,  respectively.  Warren  trusses, 
for  a  roof  sloping  1  in.  per  foot,  and  for  the  same 
load  and  spans,  weigh  approximately  1200,  1800,  2700, 
3400,  4600  and  6100  lb.,  respectively.  The  weight  of 
details  in  ordinary  roof  tru.sses  is  from  one-tenth  to 
one-sixth  of  the  total  weight.  This  is  equivalent  to  an 
addition  of  from  11  to  20%  to  the  weights  of  main 
members. 

Weight  of  Columns  is  approximately  weight  of  main 
material,  or  stem  of  the  column,  plus  20%  for  details. 
The  theoretical  weight  per  linear  foot  of  the  stem  of 
a  column  in  a  many-storied  building  is  approximately 

^^^2*0^'^"*^^  X  In  determining  the  total  weight, 

25%  of  this  should  be  added  for  details  and  excess  of 
actual  over  theoretical  section.  As  columns  are  usually 
fabricated  in  two-story  lengths,  the  load  on  the  lower- 
story  portion  should  be  used  for  the  whole  length. 

Weight  of  Plate  Girders  is  weight  of  web  plate  and 
flanges  plus  20%  for  details.  Plate  girders  may  be 
approximately  designed  by  considering  the  depth  of  web 
plate  to  be  the  depth  of  girder  and  neglecting  the  i  web 
area  in  proportioning  the  flanges. 

Weights  of  Buildings — No  reliable  formula  can  be 
evolved  for  the  weight  of  structural  steel  in  buildings. 
Neither  should  the  weight  per  square  foot  of  area  nor 
cubic  foot  of  volume  of  a  structure  already  built  be 
assumed  as  the  weight  of  a  proposed  structure,  unless 
the  conditions  which  govern  the  one  are  found  in  the 
other.  The  trusses,  purlins  and  bracing  of  a  roof 
covered  w»ith  corrugated  metal  usually  weigh  from  5 
to  8  lb.  per  square  foot  of  ground  area.  In  a  one-story 
building,  with  both  siding  and  covering  of  corrugated 
metal,  and  without  traveling  cranes,  the  weight  of  struc¬ 
tural  steel  will  average  between  10  and  15  lb.  per  square 
foot. ,  Plank,  tile  or  concrete  covering  will  add  to  this 
weight.  2  or  3  lb.  per  square  foot.  If  traveling  cranes 
are  used  the  weight  will  be  increased  from  2  to  6  lb. 
per  square  foot. 

Floors  in  mill  buildings  vary  from  10  lb.  per  square 
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foot  for  the  floor  of  a  light  machine  shop  to  40  lb.  for 
a  heavy  charging  floor  in  a  foundry. 

Oihee  buildings  not  more  than  12  stories  high  in 
which  the  exterior  walls  are  carried  by  steel  framing 
will  average  about  1.9  lb.  per  cubic  foot  of  volume; 
hotels  and  apartment  houses  about  1.5  per  cubic  foot 
of  volume. 


Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 


Engineers  to  Educate  the  Public 

On  the  bottom  of  the  stationery  of  the  Iowa  Engineer¬ 
ing  Society  is  the  slogan  “Write;  talk;  why  not?  It 
will  help.  Consult  the  committee  on  publicity.”  Iowa 
is  in  need  of  more  good  engineers  than  ever  before, 
for  .'^he  is  on  the  eve  of  an  immense  road-building  pro¬ 
gram.  The  .society  realizes  that  engineers  in  the  war 
have  made  a  lasting  impression  on  the  layman  by  doing 
the  “far-off”  task  in  winning  the  war,  but  real  work  is 
at  hand  to  educate  the  home  folk  that  engineering  of 
even  greater  importance  exists  right  at  home. 


An  Example  of  Society  Disservice 

.An  illu.stration  of  the  sort  of  professional  friendship 
which  engineers  sometimes  show  to  one  another  was  re¬ 
cently  given  at  Cheyenne.  The  Wyoming' Society  of  En¬ 
gineers,  at  the  close  of  a  two-day  meeting,  gave  a  dinner 
and  held  an  informal  meeting  at  the  Plains  Hotel  on 
the  evening  of  Jan.  28. 

There  were  at  the  hotel  at  that  time  five  engineers 
from  various  states,  all  of  whom  have  been  identified 
with  Government  work  in  Wyoming.  '  The  State  Engi¬ 
neer,  who  is  a  prominent  member  of  the  state  society, 
invited  the  visiting  engineers  to  attend  the  after-dinner 
meeting.  The  invitation  was  later  recalled,  with  sincere 
regrets  on  the  part  of  the  State  Engineer,  because  some 
of  the  .society  members  objected  to  having  outsiders 
among  them. 

Such  an  incident  seems  incredible,  but  it  is  reported 
on  good  authority. 


Slate  Society  Issues  Bulletins  to  Members 

As  attendance  at  annual  meetings  of  the  Illinois 
Society  of  Engineers  averages  only  20  to  30%  of  the 
total  membership,  the  society  has  issued  a  bulletin 
giving  a  summary  of  the  proceedings  of  its  recent 
meeting,  with  new  officers  elected,  resolutions  pas.sed, 
etc.  In  this. way  absent  members  are  informed  as  to 
the  doings  of  the  society.  Similar  bulletins  are  issued 
during  the  year,  giving  information  as  to  the  society’s 
activities,  important  legislation,  public  meetings  rela¬ 
tive  to  engineering,  and  other  matters  of  interest,  thus 
keeping  the  members  in  touch  with  the  society’s  work 
and  engineering  developments  in  'general  and  involving 
no  great  expense.  This  is  of  particular  advantage  in 
regard  to  members  in  rural  districts,  who  usually  have 
little  opportunity  of  obtaining  information  of  this  kind. 


As  a  refutation  of  the  argument  that  resolutions  do  no 
good,  this  society  has  the  pleasure  at  least  of  seeing 
some  Chicago  newspapers  mention  it  as  among  the 
indorsers  of  the  new  Illinois  housing  bill,  which  aims 
at  rigid  control  of  future  building  construction. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Why  Not  Engineers  for  Federal  Rural 
Health-Protective  Work? 

Sir — In  your  issue  of  Feb.  13  you  review  the  bill  in¬ 
troduced  in  Congress  by  Mr.  Lever,  to  provide  means 
for  the  control  and  mitigation  of  the  diseases  of  our 
people  living  in  the  country  and  in  towns  of  not  more 
than  5000  per.sons.  You  say  that  “the  United  Stiites 
Public  Health  Service  is  designated  as  the  agency  of 
the  Federal  Government  in  the  work,  and  the  states 
to  be  represented  by  their  health  department  or  officers.” 
This  puts  the  work  into  the  hands  of  the  doctors  and 
absolutely  cuts  out  the  engineers,  particularly  in  this 
State  of  New  York,  where  engineers  are  not  eligible 
as  health  officers.  Now,  the  duties  contemplated  by  this 
bill  are  such  as  Ijelong  to  the  .sanitary  engineer  and  for 
which  very  few  doctors  are  qualified.  Why  is  not  this 
a  case  where  the  interests  of  the  engineering  profes¬ 
sion  should  be  looked  after  and  an  engineering  board 
be  made  the  agent  of  both  Federal  and  State  Govern¬ 
ments?  H.  C.  Hodgkins. 

Syracuse,  N.  Y. 

Ignoring  Findings  of  Board  of  Engineers 
on  Deep  Waterways 

Sir — Along  with  many  others,  I  am  w’ondering  why 
Congress  is  passing  a  bill  for  studies  of  a  deep  water¬ 
way  canal  from  the  Great  Lakes  to  Atlantic  tidewater, 
and  whether  it  is  possible  that  the  very  thorough  and 
conclusive  report  in  the  year  1900  by  the  Board  of 
Engineers  on  Deep  Waterways  between  the  Great 
Lakes  is  so  soon  forgotten.  This  board,  authorized 
by  Congress,  had  as  its  members  C.  W.  Raymond, 
colonel  of  engineers;  Alfred  Noble  and  George  Y. 
Wisner.  Their  study  and  report  were  an  elaboration  of 
the  work  of  the  United  States  Deep  Waterway  Com¬ 
mission  of  1897,  of  which  James  B.  Angell,  John  E. 
Russell  and  Lyman  E.  Cooley  were  members.  The  hoard 
of  1900,  after  thorough  studies  of  a  21-ft.  and  a  30-ft. 
channel  over  various  possible  routes,  recommended  a 
21-ft.  canal  via  the  Lake  Ontario,  Oswego,  Mohawk 
Valley,  Hud.son  River  route,  at  a  cost  of  $206,358,000. 

Their  advice  was  ignored  by  New  York  State  for  a 
barge  canal  limited  to  12-ft.  depth  over  the  lock  sills, 
becau.se  of  the  opposition  of  the  Cities  of  Buffalo  and 
New  York  to  any  canal  that  would  give  through  service 
and  thus  avoid  their  rake-off  in  terminal  charges.  It 
would  now  seem  just  retribution  for  an  economic  crime 
if  the  United  States  should  build  a  canal  for  ocean 
steamships  to  protect  the  Central  West  against  this 
extortion  mentioned  in  the  recent  debate  in  Congress. 
The  New  York  Barge  Canal,  conceived  with  such  a 
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pun)os<*s  atui  ill  (lefiaiire  of  tH-onomic  principle,  was 
<l(M)me'l  fo  failure  as  a  financial  Inirden. 

Unfortunately,  it  is  not  Kt'nerally  known  that  small 
oceanjroin^'  steamers  have  for  many  years  been  Koin^r 
direct  to  the  (Jreat  Lakes  up  the  St.  Lawrence  River 
and  the  Lachine  and  Welland  ('anals  of  ('anada,  in 
•^pite  of  the  statement  of  Lewis  Nixon,  sujierintendent 
of  public  works  for  New  York  state,  that  such  a  route 
would  be  impracticable.  This  information  was  very 
ilefmitely  brought  to  the  writer’s  attention  in  IJXCJ 
while  making?  the  preliminary  enjrineerinjr  studies  for 
the  railroad  crossinjr  at  Detroit,  when  a  record  was 
kept  of  the  characteristics  of  all  steamers  usin^^  Detroit 
River. 

Your  comments  on  the  above  would  undoubtedly  bo 
much  ajipreciated.  RoYl)  Kh'.K, 

Tulsa,  Okla.  Mem.  Am.  Soc.  C.  PL 


rossibilities  of  the  Fabricated  Ship 

.Sir — I  was  very  much  interested  in  the  editorial  on 
the  fabricated  ship  printed  in  your  issue  of  Keb.  20. 
This  is  timely  and  appropriate,  and  the  argument  is 
sound. 

As  the  fabricated  ship  yards  were  built  and  operated 
under  abnormal  conditions,  the  data  as  to  time  recjuired 
for  assembling  steel  of  hulls  and  the  cost  cannot  be 
u.sed  as  a  basis  of  comparison  with  the  records  in  the 
old,  established  yards.  There  is  little  doubt,  however, 
that  under  normal  conditions  the  fabricated  ship  will  be 
a  real  competitor.  While  the  method  involves  extra 
handlintr  of  material,  this  handicap  should  be  more  than 
offset  by  the  advantajre  of  quantity  fabrication  of  each 
item.  The  yreat  importance  of  this  principle  in  shop 
rnanavrement  is  well  known.  L.  G.  FlSlIACH. 

Leetsdale.  Penn. 


(luarantec  Profit  Sharing  by  Law 

Sir — h')i!finrrnn(i  Nt  irs-lirrord  at  different  times 
since  the  entrance  of  the  United  States  into  the  ^^reat 
war  has  published  editorials  settinjr  forth  the  idea  that 
the  war  marked  the  passintr  of  the  old  and  the  u.sher- 
injj  in  of  a  new’  order  in  our  .social  relations. 

There  ir  a  preneral  call  for  fair  dealing;  a  call  for 
the  employer  to  treat  the  employed  as  he  would  be 
treated  were  their  positions  reversed;  a  call  for  profit 
sharing  and  the  ’ipportioninj?  of  dividends. 

'Phis  is  K's*'!.  I’lR  'xd  sufficient.  The  employee  should 
not,  in  so  fundamental  a  matter,  be  left  to  the  nobler 
sentiments  or  hi'rh<T  aspirations  of  his  employer,  be  he 
ever  so  hi>'hminded,  for  many  there  are  who  w’ill  not  be 
.-.o  animated.  Capitalists  do  not  .so  trust  their  wealth 
to  other  cap'ialists.  Their  every  interest  is  safeguarded 
by  all  the  legal  guarantees  that  it  has  been  possible  for 
able  jurists  to  devise. 

Cannot  some  similar  legislation  be  worked  out  to 
guarantee  to  the  man  in  the  ranks  a  fair  share  in  the 
profits  in  the  making  of  which  his  industry  has  con- 
iributiHl  so  material  a  part?  Here  is  a  plan,  and  it 
might  be  .styled  "An  Act  to  Compel  Profit  Sharing  and 
to  Regulate  the  Same.” 

The  United  States  Government  now  demands  an  ac¬ 
counting  from  evcr>’  corporation,  and  appropriates  to  it- 
.self  as  “excess  profits”  a  certain  portion  of  the  income 
above  a  stipulated  return  on  the  investment.  This  law 
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might  well  be  repealed,  or  amended  to  operat. 
larger  income  had  been  allowed,  and  in  its  p! 
islation  enacted  that  would  demand  an  account  in 
present,  but  providing  that  the  profits  above 
stipulated  return  shall  be  ilivided  in  a  certain  li 
gniduated  ratio  between  the  employer  and  e- 
ployee.  Similar  legislation  would  neces.sarily  ha\ 
enacted  by  the  various  states. 

Ry  this  it  is  not  intended  that  every  individm,!  ,i.„ 
works  a  day  here  or  a  day  there  will,  at  the  end  i,,. 
year,  draw  "dividends”  from  a  half  dozen  differen’ 
cerns.  That  can  all  be  regulated  .so  that  an  enq 
will  not  become  a  “stockholder,”  or  “member  i  i  m,,. 
firm”  until  he  shall  have  worked  a  month,  or  tw.  .  „r 
three  months,  as  experience  with  the  plan  may  ind 
to  be  best,  and  varied  to  suit  different  indust ric'^  At 
first  it  might  possibly  best  be  limited  to  manufacturing 
plants,  continuing  industries,  and  transportation,  but 
as  rapidly  as  possible  it  should  be  extended  so  as  to  in¬ 
clude,  in  the  end,  practically  all  activities. 

The  directing  of  the  work,  e.xcept  in  the  matter  of 
employing  and  di.scharging  men,  in  which  a  committee 
of  the  employees  should  have  the  right  of  review,  in 
the  future  as  in  the  past  should  be  in  the  hands  of  the 
owners.  Some  may  object  to  this,  and  argue  that  the 
employee  should  have  a  hand  in  the  managing  of  affairs. 
As  a  matter  of  fact,  he  would  have,  h’or  as  time  went 
on  the  competent  employee,  as  opportunity  offered, 
would  withdraw  his  “capital” — that  is,  his  “labor”  - 
from  the  concern  paying  small  dividends  and  place  it 
with  the  concern  paying  large. 

The  engineers  of  the  country  repre.sent  trained  in¬ 
tellects;  to  them  more  than  to  any  other  class  h.is  been 
due  the  wonderful  progress  in  invention  and  indu.strv, 
resulting  in  enormous  increase  in  material  wealth.  With 
them  rests  in  great  measure  the  working  out  of  meas¬ 
ures  that  will  make  all  this  material  progress  work  to 
the  advancement  of  mankind.  H.  A.  R.\.ni>s. 

Portland,  Ore. 

Variation  of  Roughness  Coefficient  in  Man¬ 
ning  and  Kutter  Formulas 

Sir — Robert  E.  Horton’s  review  of  Ivan  E.  Ilouk’s 
excellent  report  on  the  “(’alculation  of  Flow  in  Open 
Channel.s,”  in  Etigineerinff  Neivs- Record  of  Jan. 
1919,  p.  149,  prompts  the  following  remarks  concerning 
the  relative  variability  of  the  roughness  coefficients  in 
the  Manning  and  Kutter  formulas.  These  two  formulas 
are  compared  in  Mr.  Houk’s  report,  and  while  the  report 
is  especially  commendable  because  of  the  unprejudiced 
care  with  which  different  formulas  are  compared,  the 
writer  lielieves  that  Manning’s  formula  has  not  received 
<iuite  all  of  the  credit  to  which  it  is  eniitled.  The 
writer  is  strongly  in  favor  of  this  formula  as  against 
the  more  complicated  Kutter  formula,  not. only  because 
of  its  much  greater  sim.plicitv,  but  also  becau.se  the  use 
of  Kutter’s  n  in  this  formula  gives  results  practically 
iden^^ical  in  a  large  percentage  of  cases  with  tho.se  found 
by  using  the  Kutter  formula  with  the  same  value  of  m 
This  is  well  shown  by  a  compari.son  of  the  two  in  over 
250  experiments  listetl  in  King’s  "Handbook  of  Hy¬ 
draulics,”  which  Mr.  Horton  mentions. 

In  applying  either  of  the.se  formulas  to  natural 
streams,  however,  a  question  that  has  troubled  th*’ 
writer  on  several  occasions  is  the  question  of  the 
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\:iri;;lioM  of  n  with  chariKe  in  the  ata^e  of  the  stream, 
llavinjr  as.snmed  or  determined  by  actual  measurement 
the  value  of  n  at  some  priven  stapre  of  a  certain  stream 
tinder  investigation,  can  this  same  coefficient  be  used 
for  others  stajjes  of  the  stream,  and,  if  not,  what  will 
lie  the  direction  and  probable  amount  of  the  departure 
from  this  known  value?  To  answer  this  question  in  a 
small  way,  the  writer  plotted  correspondinpr  values  of 
Kiitter's  n  and  Manning’s  n  for  various  stages  for  a 
few  of  the  streams  on  which  the  experimental  data 
(over  a  fairly  wide  range  in  stage.  The  few  examples 
prcsfintod  above  do  not  include  all  of  the  available 
material  by  any  means,  although  it  may  be  noted  in  this 
eomiection  that  experiments  on  natural  channels  which 
over  a  large  range  in  stage  are  not  plentiful.  Of 
those  which  do  exist,  not  all  can  be  used,  because  some 
minor  change  in  conditions  during  the  series  introduces 
a  disturbing  factor  which  renders  compari.son  of  the 
(iitrenmt  experiments  uncertain. 


The  five  examples  given  cover  a  wide  range  in  natural 
channel  conditions.  Of  the.se  the  series  on  the  Miami 
River  at  Tadmore  .seem  to  the  writer  to  deserve  the 
greatest  weight.  Conditions  on  the  reach  .selected  were 
very  favorable  to  good  results,  and  the  work  appears 
to  have  been  carefully  done  in  all  respects.  The  ex¬ 
periments  cover  the  entire  range  from  low  water  to 
bank-full  stage.  Zero  of  the  gage  is  apparently  about 
a  foot  above  the  stage  of  no  flow.  The  work  on  the 
same  stream  at  Dayton  does  not  seem  to  have  been 
done  under  such  favorable  circum.stances,  as  the  con¬ 
dition  of  the  channel  was  not  the  same  in  all  experi¬ 
ments.  The.se  experiments  do  not  cover  such  a  wide 
range  in  .stage  as  those  at  Tadmore.  Zero  of  the 
gage  is  probably  alwut  5  ft.  above  the  stage  of  no  flow, 
while  bank-full  .stage  is  given  as  18.0  in  the  Weather 
Bureau  description  of  the  gage.  In  the  other  three 
examples  given,  it  was  'necessary  to  plot  n  against  the 
hydraulic  radius,  as  the  stage  was  not  given.  This, 
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however,  closely  indicates  the  change  with  stage.  The 
Sus»iuehanna  experiments  made  at  McCall’s  Ferry  by 
Anderson,  when  compared  with  the  Miami  work,  are 
only  fair.  The  fourth  experiment  was  not  plotted,  as 
a  different  section  from  that  u.sed  in  the  first  three 
was  taken.  The  Irawady  and  Seine  experiments  are 
taken  from  Hering  and  Trautwine’s  translation  of  Kut- 
ter  and  are  given  because  of  the  wide  range  in  the 
value  of  r  which  the  experiments  cover.  The  original 
data  on  these  experiments  were  not  available  to  the 
writer,  and  therefore  he  could  not  form  a  personal 
opinion  as  to  their  relative  weight.  He  well  recog¬ 
nizes  the  danger  of  blindly  presenting  data  without  a 
careful  examination  of  the  original  material,  for  often 
in  abridging  experiments  for  quotation  the  facts  es.sen- 
tial  to  a  proper  comparison  of  the  experiments  are  of 
nece.ssity  omitted. 

In  referring  to  the  diagrams,  it  .should  be  noted  that 
the  lines  joining  the  plotted  points  are  for  the  purpo.se 
of  bringing  out  their  relationship,  and  they  do  not 
indicate  values  of  7i  for  intermediate  stages  between 
the  points.  The  variability  in  each  series  is  shown 
by  the  maximum,  average,  and  range  of  departure  of 
the  individual  points  from  the  mean  value  for  the 
.series.  The.se  are  expressed  as  a  percentage  of  the 
mean  value. 

The  results  on  the  diagrams  indicate — at  least  for 
the.se  few  stream.s — a  greater  stability  on  the  part  of 
Manning’s  w  than  is  shown  in  Kutter’s.  It  shows 
less  variation  as  the  stage  changes  and  can,  therefore, 
be  used  with  greater  reliance  over  a  range  of  stage. 
Needless  to  say,  the  coefficient  which  comes  the  nearest 
to  remaining  constant  over  a  range  of  .stage  is  the 
more  desirable,  and  Manning’s  n  .shows  this  property 
to  a  greater  extent  than  Kutter’s.  Aside  from  the 
question  of  variation,  it  will  be  seen  that  the  absolute 
values  of  the  two  »j’s  are  not  widely  different,  both 
lying  within  the  range  of  values  commonly  considered 
in  connection  with  natural  streams.  The  random  a.s- 
sumption  of  some  value  of  h  for  a  given  .stream  is  at 
best  subject  to  more  or  less  doubt.  A  single  experi¬ 
ment  on  the  stream  is  much  to  be  preferred,  and  the 
data  obtained  in  this  way  is  as  easily  reduced  to  Man¬ 
ning’s  as  to  Kutter’s  m.  The  engineer  then  has  a 
coefficient  which  he  can  apply  with  greater  assurance 
to  a  greater  range  in  stage  than  he  would  be  justified 
in  doing  with  Kutter’.s  w.  H.  R.  Leach. 

Saginaw,  Mich. 


rOn  Mr.  lA?ach’s  comments  Mr.  Horton  writes  as  fol¬ 
lows  : — Editor.  1 

Sir — Mr.  Leach  calls  attention  to  an  important  mat¬ 
ter  in  relation  to  river  hydraulics. 

While  his  conclusion  is  undoubtedly  correct,  that  the 
formula  which  gives  the  least  variation  of  coefficient 
with  varying  stage  is,  other  things  being  equal,  the 
one  to  l)e  preferred,  yet  it  .seems  desirable  to  go  a  little 
farther  and  call  attention  to  the  fact  that  the  coefficient 
(»f  roughness  in  these  and  other  similar  formulas  in¬ 
cludes  some  things  beside  the  effect  of  roughness  itself. 

The  coefficient  of  roughness  as  ordinarily  determined, 
especially  in  the  ca.se  of  low  water  on  streams,  includes 
ineffective  fall  and  ineffective  cross-.section  as  well  as 
roughne.ss.  At  flood  stages  of  a  .stream,  practically  the 
total  fall  and  the  total  cross-.section  in  a  stream  of 
even  quite  irregular  channel  width  and  depth  are  effec¬ 
tive  in  producing  velocity  and  transporting  water.  At 
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low  stages  a  considerable  part  of  the  fall  may  I 
in  ripples  and  eddie.s,  and  if  there  are  deep  ; 
numerous  bends  or  wide  shallow  reaches  there  if  . 
stagnant  water,  and  the  portion  of  the  cross  .  ■ 
which  it  occupie.s,  if  included  in  the  measured  i-  <. 
.sections  used  in  calculating  the  coefficient  of  roug. 
will  result  in  an  apparent  coefficient  of  roughness  la. n' 
than  that  for  the  same  .stream  at  higher  stages. 

The  writer  has  .seen  instances  where  the  bank-  .>  a 
.stream  were  unque.stionably  rougher  than  the  bed,  i,d 
yet  the  coefficient  of  roughne.ss  almost  invariably  d,.. 
crea.sed  as  the  stream  stage  increased,  the  cnefh.  i,  i.t 
being  calculated,  as  is  the  usual  practice,  from  the  a.  t  ,;d 
cross-section  and  measured  .slope,  whether  effective  i.r 
not.  This  simply  emphasizes  the  fact  that  slope  formu¬ 
las,  like  most  other  engineering  methods,  are  neither 
automatic  in  their  operation  nor  fool-proof. 

In  general,  if  a  coefficient  of  roughness  has  been 
determined  at  a  certain  stage  of  a  stream,  its  value 
should  be  somewhat  decreased  when  applied  to  higher 
stages,  and  increased  when  applied  to  lower  stages. 

Mr.  I.«ach’s  letter  gives  some  valuable  information 
indicative  of  the  character  and  amount  of  the  change 
in  coefficient  of  roughness  with  changing  stage. 

Albany,  N.  Y.  Robert  E.  Horton. 


Utilize  the  Topical  Index  for  Reference 

Sir — Your  average  reader  probably  observes  the 
topical  index  on  the  front  page  for  the  purpose  of 
noting  the  articles  pertinent  to  his  particular  line  of 
w'ork,  and  then  forgets  it.  It  has  been  my  practice  to 
utilize  this  topical  index  in  a  very  concrete  manner 
by  clipping  the  items  in  which  I  am  more  particnlarlv 
interested,  and  pasting  the  same  on  a  3  x  5  card.  This 
card  is  filed  in  a  .suitable  card  index  file,  which  i.; 
kept  on  my  desk  for  immediate  reference.  After  the 
article  is  read  carefully  it  is  readily  referred  to  at  any 
future  time  by  inspection  of  my  card  index. 

In  this  manner  I  have  a  working  index  to  the  live 
articles  published  w'eekly  iu  Enqineerivfi  Neirs-Iicconl, 
and  it  is  not  a  .study  to  remember  where  and  in  which 
number  a  desired  article  is  published. 

F.  L.  Rixby, 

Reno,  Nev.  Senior  Irrigation  Engineer. 


Locations  for  Improved  Public  Highways 

Sir — From  Engineering  Neirs-Reeord  of  Dec.  I'.l, 
1918,  just  received,  I  am  pleased  to  learn  of  the  ex¬ 
tensive  intere.st  being  show’n  in  the  United  States  in 
permanent  good  roads. 

Having  had  many  years  of  road  experience  both  as 
engineer  and  contractor  in  New  York  State  and  New 
England,  in  addition  to  nearly  a  year  of  road  work  with 
the  A.  E.  F.,  I  venture  to  suggest  that  when  permanent 
roads  are  constructed  they  be  built  on  permanent  loca¬ 
tions.  By  permanent  locations  I  mean  tho.se  that  will  not 
necessitate  change  through  any  condition  now  fore¬ 
seen.  Make  the  location  as  well  as  the  road  surface 
permanent. 

Trucks  will  be  the  most  important  u.sers  of  good  high¬ 
ways.  Experience  here  and  elsewhere  has  proved  to 
my  satisfaction  that  grades  requiring  a  loaded  truck  to 
go  into  intermediate  gear,  or  curves  that  require  a 
material  reduction  of  speed,  are  much  more  serious 
matters  than  I  had  previously  believed.  The  capacity 
of  an  otherwise  good  road  under  heavy  summer  traffic 
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IS  materially  decreased  by  even  one  ^rade  requiring  the 
usi  of  intermediate  gear,  and  that  capacity  suffers  a 
further  very  material  decrease  during  periods  when 
.snow  and  ice  are  encountered. 

LtK-ation  is  part  of  the  road,  and  a  good  location  is 
an  absolute  necessity  in  order  to  get  100';^;  efficiency 
from  any  given  road  surface.  The  better  the  surface, 
the  more  important  the  location.  The  .saving  in  main¬ 
tenance  charges  by  a  proper  location,  together  with  the 
saving  in  operating  expen.ses  of  motor  vehicles,  will  be 
of  benefit  to  all  generations,  including  the  present,  which 
must  soon  decide  the  question  of  permanent  locations. 
The  cost  of  a  proper  location  is  as  proper  a  charge 
against  the  total  cost  of  a  permanent  highway  as  the 
cost  of  right-of-way  is  against  the  cost  of  a  railroad. 

I  believe  that  in  many  cases  it  is  not  economy  to  build 
a  modern  permanent  road  on  a  location  made  years  ago 
under  entirely  different  conditions.  Railroad  engineers 
have  shown  the  wisdom  and  economy  of  expending  large 
sums  of  money  in  order  to  obtain  better  locations.  With 
the  advent  of  the  large,  heavily  loaded  motor  truck,  the 
principles  controlling  highway  and  railroad  location 
have  become  more  closely  associated,  and  the  principles 
governing  railroad  location  should  be  more  closely  fol¬ 
lowed.  Horatio  L.  Baker, 

First  Lieutenant,  D  Company,  Twenty-third  Engineers. 

U.  S.  A.,  P.  O.  903,  American  Expeditionary  Forces. 


Correction  of  Level  Notes  for  Personal 
Equation  and  Other  Errors 

Sir — The  writer  had  occasion  last  summer  to  work 
out  a  method  of  eliminating  errors  and  personal  equa¬ 
tions  in  leveling  which,  to  the  best  of  his  belief,  is  new 
and  mo.st  promising.  It  is  as  follows: 

In  adding  to  the  distribution  .system  served  by  the 
Elephant  Butte  dam  below  El  Paso,  Tex.,  under  the 
United  States  Reclamation  Service,  topography  was  to 
be  taken  over  a  strip  of  valley  .some  45  miles  long.  A 
transit  control  line  was  run,  and  at  every  sixth  .station 
a  special  hub  was  set  for  a  benchmark.  Levels  were 
then  run  on  these  hubs,  with  readings  to  thousandths, 
by  three  level  parties,  working  one  after  the  other  but 
absolutely  independently.  Set-ups  were  made  at  the  .sta¬ 
tion  stake  midway  between  the  hubs,  thus  eliminating 
instrumental  errors  as  much  as  possible.  The  three 
chiefs  of  party  were  not  allowed  to  compare  notes  on 
elevations. 

When  the  results  came  in,  the  values  of  the  final  point 
all  checked  within  a  foot,  and  considerable  di.scussion 
ensued  as  to  the  proper  method  of  evaluating  them.  The 
first  levelman  was  a  very  experienced  man,  while  the 
second  and  third  were  much  younger,  one  being  still 
graded  as  a  rodman.  The  tendency  of  the  office  force 
was  to  discard  the  results  of  the  two  less  experienced 
men,  but  the  writer  argued  again.st  this  and  won. 

In  order  to  present  the  matter  graphically,  as  the 
chief  had  to  be  “shown”  and  his  time  was  limited,  the 
writer  devised  this  scheme:  ^  Upon  a  sheet  of  profile 
r>aper  were  plotted  the  differences  between  each  pair  of 
notes  for  each  hub.  Thus,  if  the  three  seta  of  levels 
*  are  designated  A,  B  and  C,  at  each  point  A-B,  B-C  and 
A-C  were  plotted,  and  all  A-B  values  joined,  etc.  If  for 
a  given  point  A  gave  3597.077,  B  gave  3597.032  and  C 
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3597.859,  A-B  was  plotted  at  plus  0.045,  A-C  at  minus 
0.782  and  B-C  at  minus  0.827,  care  being  taken  to  ob¬ 
serve  algebraic  signs.  The.se  points  were  then  joined 
w’ith  the  corresponding  points  for  the  preceding  hub, 
which  were  plotted  on  the  preceding  vertical  subdivi¬ 
sion.  The  result  was  three  surprisingly  regular  curves, 
often  crossing  and  recrossing  the  zero  line,  and  with  a 
few  noticeable  irregularities.  The.se  breaks,  of  course, 
were  the  significant  features  and  were  investigated 
carefully.  Where  all  lines  were  running  comparatively 
parallel  and  two  lines  dropped  or  rose  over  a  certain 
hub  and  returned  to  the  former  relative  positions  at 
the  next  hub,  it  indicated  a  disturbed  point,  or  dirt  on 
the  hub.  However,  if  the  two  tines,  after  jumping, 
failed  to  return  but  continued  parallel  to  the  previous 
course  an  error  in  rod  reading  was  thereby  indicated 
in  the  set  of  notes  common  to  the  two  lines,  and  the 
amount  was  evident. 

Thus,  if  B-C  and  A-C  lines  jumped  two  hundredths 
at  one  hub  and  continued  parallel  afterward,  it  showed 
that  C  was  out  two  hundredths  from  that  point  on.  The 
scale  was  made  such  that  thousandths  were  easily  read. 
Numerous  errors  were  detected  in  this  way,  and  the 
notes  of  each  party  were  corrected  accordingly  and  the 
differential  values  once  more  plotted.  This  last  plat 
showed  one  set  of  levels  to  be  less  reliable,  as  two  of 
the  lines  were  quite  irregular,  while  the  third  ran 
smoothly  throughout.  The  two  sets  of  notes  repre¬ 
sented  by  the  third  line  were  then  averaged,  and  the 
values  obtained  tabulated  for  permanent  u.se. 

A  curious  feature  aroused  some  discussion  regard¬ 
ing  the  third,  or  smoothest,  curve.  The  digressions 
from  the  zero  line  were  regular,  nearly  equal,  and  re¬ 
curred  at  strikingly  regular  intervals,  almost  following 
a  sine  curve.  The  most  plausible  theory  advanced  to 
explain  this  was  that  the  parties  did  not  work  at  the 
same  speed,  one  being  noticeably  slower.  Therefore, 
one  stretch  would  be  traversed  by  both  at  the  same  time 
of  day  on  different  days,  and  other  stretches  would  be 
covered  by  one  party  in  the  morning  of  a  certain  day 
and  by  the  other  in  the  afternoon.  Since  the  daily  range 
of  temperature  was  high  at  that  time,  it  is  thought 
that  the  increased  mutual  di.screpancies  occurred  at 
points  where  readings  were  made  at  opposite  hours  of 
the  day,  and  were  due  to  expansion  and  contraction  of 
the  earth’s  cru.st  during  the  day. 

It  also  appeared  that  the  more  experienced  levelman 
had  fully  his  share  of  errors  in  rod  readings,  while 
the  “greenest”  man  had  the  lea.st,  showing  that  results 
should  not  be  entirely  discarded,  no  matter  what  the 
ability  of  the  observer.  Also,  the  use  of  the  third  set 
enabled  the  writer  to  place  each  error  positively  and 
correct  it  without  another  trip  in  the  field. 

All  persons  who  inspected  the  curves  and  the  results 
agreed  that  the  method  was  novel  and  extremely  useful, 
as  the  “why  and  wherefore”  of  all  corrections  was  seen 
at  a  glance.  I  trust  others  may  find  its  use  convenient. 

The  work  in  question  was  done  in  connection  with 
the  Fort  Hancock  survey,  in  August,  1918,  under  As¬ 
sistant  Engineer  J.  G.  Marzel,  of  the  Clint,  Tex.,  office, 
where  the  writer  was  chief  of  party  acting  as  office 
engineer.  Russell  A.  Trufant, 

American  Rio  Grande  Land  &  Irrigation  Company. 

Mercedes,  Tex. 


At  the  car,  the  cement  near  the  door  was  shovt 
directly  into  the  wagon.  VV'hen  enough  cement  \ 
been  removed  to  make  the  distance  too  great 
shoveling,  wheelbarrows  were  used.  A  steel  j)!.,-, 
bridge  from  car  to  wagon  permitted  the  barrows  ;  . 
be  dumped  directly  into  the  wagon.  One  man  did  i 

unloading.  At  the  wt  rk. 
I  the  chute  was  hooked  iiitn 
the  wagon  body  and  om 
man  did  the  unh.adiny. 
The  chute  was  a  br^ad  box 
high  and  12  in. 
with  a  hopper  IH 


Side  Chute  Charges  Wheelbarrows 
From  Cement  Wagon 

BTLK  cement  hauled  in  wagons  and  unloaded  by 
detachable  measuring  chutes  from  the  wagons  to 
the  charging  barrows  was  used  in  paving  7000  ft.  of 
MaOi  St.,  North  Chicago, 

111.  Ten  carloads,  or  .3000 
bbl.,  of  cement  were 
handled,  and  the  'contrac¬ 
tors,  the  dames  (’ape  & 


Other  Articles  in  This  Issue  of  Interest 
to  Contractors: 

Governors’  and  .Mayors’  Reconstruction  Con¬ 
ference  Fails  to  Get  Action  Page  511 

Pennsyhania  Has  Emergency  Public  Works 
Commission  Page  516 

Old-Fashioned  Methods  Reduce  Cost  of  Dam 
Repairs  Page  517 

Day  Labor  Does  .Municipal  Work  at  Flint, 
Michigan  Page  524 

Concrete  Is  Handled  in  Several  Ways  on 
Uridge  Abutment  Job  Page  533 


square, 

in.  high  and  24  in.  «(iuaiv 
at  the  top.  A  slide  gate  at 
the  bottom  of  the  chute 
and  another  at  the  bottom 
of  the  hopper  made  the 
chute  a  measuring  box  of 
2-cu.ft.  capacity.  The  hop¬ 
per,  level  full,  also  held  2 
cu.ft.  By  alternatelv  ojjen- 
ing  and  closing  the  slide 
gates,  wheelbarrows  were 
charged  with  2-cu.ft.  batches  of  cement,  and  were  then 
wheeled  to  the  mixer  and  dumped  directly  into  the 
charging  skip.  One  or  two  men  did  the  wheeling. 

Canvas  covers  for  the  wagons  prevented  any  los- 
of  cement  from  rain. 


Improvised  Derrick  Without  Usual  Irons 

By  Samuel  P.  Baird 

Colunibii.*.  Ohio 

The  accompanying  figure  illustrates  an  improvi.sed 
boom  derrick,  built  without  the  derrick  irons  which 
would  ordinarily  be  thought  necessary.  The  principal 
features  are 
:he  step-bear-  ^ 


of  F/ange  Un/on 


Wire  Pace 
-  '5/in^s 


ing  for  the 
mast,  the  step 
for  the  boom 
and  the  means 
for  allowing 
the  mast  to 
rotate  at  the 
top.  The  rope 
used  was  1-in. 
m  a  n  i  1  a  ,  the  s''P/ank- 
ooom  hoist 
was  a  pair  of 
double  blocks, 
and  the  main 
hoist  was  a 
combi  nation 
of  a  double 
and  a  triple 


Mud  Boot 


XO  DEKKIUK  IRONS  USED  IX  THIS 
HA.STILY'  1.M>K0VISE:U  KHJCI.NH 


ON  W  ACON  CH.MtcJIiS  liUl-K  C'E-MKXT 
INTO  H.AHKOWS 


Mann  i:).  1^19 
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I,!,  The  main  power  was  a  steadily  moving  team. 
I’ll,  .  d.s  lifted  were  stone  weighing  about  a  ton,  and 
le  raised  high  enough  for  a  truck  to  back  under. 


As  indicated  in  the  drawing,  the  valve  consists  cs 
>entially  of  a  standard  cast-iron  elbow,  two  cast-ircn 
pipe  flanges  and  a  short  length  of  common  pipe.  The 


A  iiauon  drag  was  provided  on  the  main  fall  line,  to  detail  drawing  of  the  combined  release  and  flapper 


Idwer  tlie  load  and  to  allow  the  team  to  return  as  soon 
a-  the  load  was  rai.sed  to  the  desired  height. 

Jiljfid  Corner  Frame  Permits  Frequent 
Re-use  of  Concrete  Forms 

RH.MOVABLE  corners  for  concrete  forms,  such  as 
tlie  one  de.scribed  in  Engineering  News-Record  of 
.Ian  -I'.  1919,  p.  203,  have  been  used  for  some  time  by 
E,  11.  Gneal,  of  Globe,  Ariz.  A  special  type  for  shaft 
^  ...  concreting  is  shown  in  the  accom- 

‘  .  ^  T  panying  sketch.  It  consists  of  a 

•-.  v'  drilled  and  shaped  steel  corner  plate 

Lj-  to  which  are  bolted  angles  carrying 

;  the  side  planks  of  the  form  and  a 

•  •  /  piaft  special  corner  piece.  While  the  cost 

r  I  of  the  individual  forms  was  high,  the 

<  iMt.vrK  co.st  per  unit  of  conrete  was  low  be- 

l  oi!  co.Nt'KKTK  cause  the  forms  could  be  used  over 
^  so  many  times.  Some  were  re-used 

2t)  times  and  were  still  in  good  condition.  To  strip  such 
a  form,  the  bolts  are  unscrewed  and  the  separate  plank 
sections  lifted  out. 

Economical  Nonfreezing  Type  of 
Outlet  Valve 

By  John  H.  Sawkins 

lor  in  DrawiiiK.  Civil  KnuiiuHTinn  I  lopartnient,  Union 
College,  Schent'i'tady,  N.  Y. 

An  outlet  valve  suitable  for  temporary  watering 
tanks,  such  as  are  u.sed  by  contractors  for  watering 
dinkies  on  filling  and  excavation  contracts,  is  shown 
herewith.  The  advantages  of  this  type  are:  (1)  It 
can  be  made  at  small  cost,  using  standard  pipe  fittings 
and  other  material  commonly  found  in  any  small  ma¬ 
chine  shop:  (2)  it  is  simple  both  in  construction  and 
operation;  (3)  it  is  especially  adapted  to  winter  work, 
beinj,^  practically  nonfreezing. 
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valves  shows  clearly  that  all  the  component  parts  arc 
simple  pieces  easily  made,  standard  bolts  being  u.sed 
for  connecting  the  pieces.  It  is  recommended  that  a 
good  grade  of  sheet  rubber  be  used  for  facing  the 
plates,  and  that  the  elbow  be  faced  very  carefully  on  a 
ring  i  in.  wide,  in  order  to  secure  a  water-tight  con¬ 
nection  between  it  and  the  rubber,  thus  avoiding  undue 
leakage  of  water,  which  may  cause  the  valve  to  freeze. 
The  same  applies  to  the  connection  between  the  rubber 
and  the  brass  brushing. 

The  operating  device  is  especially  made  to  withstand 
rough  usage  usually  given  by  firemen  who  operate  such 
valves,  simplicity  in  both  design  and  operation  being 
the  feature  sought.  The  valve  is  particularly  designed 
to  adapt  it  to  winter  conditions,  since  much  trouble 
has  been  caused  to  contractors  in  obtaining  an  outlet 
\alve  servicable  under  all  weather  conditions. 

The  location  of  the  valve  as  shown  in  the  general 
as.sembly  view*  offers  least  chance  for  trouble  due  to 
freezing  if  the  tank  is  at  all  times  kept  nearly  full 
of  water. 

Bracing  Eliminated  in  Sheeting 
Octagonal  Excavation 

By  W.  K.  Knauff 

Supervi.-siriK  Constiiu-tion  KiiKinevr.  Iielawari'  City.  I'tl 

IN  ORDER  to  keep  the  excavation  for  a  sewage  pump¬ 
ing  station  at  Fort  du  Pont,  Delaware,  unencumbered 
with  braces  during  concreting,  the  layout  of  the  sheet¬ 
ing  as  a  regular  octagon  with  mitred  rangers  was 
designed.  Rangers  of  various  sizes  formed  a  complete 
octagonal  ring,  the  rangers  butting  into  each  other  at 
the  corners  with  a  miter  cut.  Vertical  blocks,  two  to 
each  side,  supported  each  set  of  rangers  from  the  one 
below,  and  no  other  bracing  was  employed. 

The  first  set  of  sheeting  was  made  up  of  3  x  6-in. 
rough  boards  14  ft.  long,  spiked  together  three  to  a  pile, 

^  _  and  arranged  to  give  a  2-in. 

f  ^  tongue-and-groove.  A  plank 

—  I  1  lifl  templet  was  made  with  inside 

■  If  Jr  7  dimensions  equal  to  the  out- 

5  I  7  slde~dimensions  of  the  exca- 

vation,  and  eight  special 
corner  piles  were  made  up  and 
,ss  ^  v*’/  started,  one  at  each  corner  of 

7,n<3  3  \  /'-Jy  the  octagon.  The  flat  sheeting 

^  j  placed  to  complete 

the  sides.  As  the  excavation 
progressed,  6  x  6-in.  oak 
fxr banal  Details  oT  Release  rangers  Were  placed  about  2 
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ft.  6  in.  on  center,  the  jotnt 
jeOa/v-  between  the  first  and  eighth 
^r'  sides  being  made  by  raising 
these  pieces  sufficiently  to 
bring  the  lower  edges  of  the 
miter  together,  and  then  forc¬ 
ing  them  back  to  the  horizon¬ 
tal  by  jack  screws.  In  this  way 
TvvK'  was  brought  to  a 
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firm  bearing  against  the  sheeting  itself.  At  about  8  ft. 
the  sheeting  could  not  be  driven  more  than  a  foot  below 
Ihe  lowest  set  of  rangers  without  curling  badly  and 
having  to  be  cut  off  on  account  of  lack  of  stiffness.  The 
trouble  was  overcome  by  making  a  ring  of  8  x  8-in.  tim¬ 
bers  and  jacking  it  down  as  the  excavation  progressed. 
The  upper  .set  of  sheeting  was  carried  to  a  depth  of 
12  ft.,  a  set  of  10  x  10-in.  rangers  being  placed  near  the 
Ix'ttom  and  used  as  a  templet  by  the  lower  set  of 
sheeting. 

The  lower  sheeting  was  composed  of  4  x  6-in.  yellow 
pine,  12  ft.  long,  tongued  and  grooved  and  center 
matched,  the  eight  corner  pieces  being  made  up  and 
spiked  together  as  before.  The  rangers  were  made  in 
complete  rings,  two  sets  of  8  x  8-in.  timbers  and  two 
sets  of  10  X  10-in.  One  set  of  10  x  10-in.  timbers  was 
jacked  down  as  the  excavation  progressed,  to  keep  the 
sides  from  curling  in,  because  even  the  4  x  6-in.  sheet¬ 
ing  was  not  stiff  enough  to  resist  the  side  pressure. 
This  sot  of  sheeting  was  carried  down  to  the  bottom  of 
the  excavation  about  22  ft.  below  the  surface  of  the 
ground. 

The  site  of  the  excavation  was  in  low-lying  ground 
near  a  marsh,  and  the  excavated  material  was  fine  mica 
sand,  water  having  been  encountered  about  a  foot  below 
the  surface.  Although  at  times  the  pumping  capacity  of 
the  plaiit  was  taxed  to  keep  the  water  low  enough  for 
the  men  to  work,  comparatively  little  difficulty  was  ex¬ 
perienced  in  the  wash  around  the  timbering.  The 
excavated  material  was  handled  by  a  small  derrick 
operated  by  a  12-hp.  ga.soline  hoist.  The  sheet  piling 
was  driven  by  a  4-in.  McKieman-Terry  sheeting  ham¬ 
mer.  The  scheme  w’as  devised  to  enable  the  work  to  be 
carried  on  with  as  little  delay  as  possible,  utilizing  the 
equipment  and  material  available  locally,  sheet-steel 
piling  and  an  orange-peel  excavator  not  being  procur¬ 
able  except  at  the  cost  of  considerable  delay. 

The  work  was  performed  by  R.  G.  Collins,  Jr.,  gen¬ 


eral  contractor,  under  the  direction  of  Capt.  ,1.  a  - 
constructing  quartermaster,  U.  S.  A.,  with  the  viter 
as  supervising  construction  engineer. 


Concrete  Walls  Poured  Before 
Core  is  Excavated 
By  D.  H.  Fleming 

Assistant  to  City  Engineer,  St.  Catharines,  Ontario,  t  o 

A  RECENT  Canadian  contract  called  for  the  oxi  ava- 
tion  of  a  pit  15  x  20  ft.  in  section  and  .10  ft.  deep, 
and  the  construction  of  reinforced-concrete  wall.<.  etc. 
The  material  encountered  was  a  hard,  tough  clay  and 
the  contractor  excavated  a  trench  about  4  ft.  wide 
around  the  outside,  in  much  the  same  manner  as  tor  a 
sewer  trench.  The  reinforcement  was  then  tied  in  place 
and  inside  forms  were  erected  in  4-ft.  lifts,  constituting 
a  day’s  work.  After  the  concrete  walls  were  poured  and 
the  forms  taken  out,  the  earth  core  was  excavated.  Thi.s 
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method  enabled  the  contractor  to  save  the  expense  of 
large  timbering,  which  would  have  been  reciuired  for 
struts  or  props.  It  aided  in  the  protection  of  the  con¬ 
crete  from  freezing  and  enabled  the  contractor  to  pour 
the  concrete  during  a  spell  of  good  weather,  leaving  the 
excavation  work  to  be  done  later. 


Seattle  Plans  for  Reconstruction 

Reconstruction  questions  of  the  City  of  Seattle.  W  ash., 
and  King  County  are  to  be  considered  by  a  large  com¬ 
mission  w’hich  has  been  appointed  by  Mayor  Hansen  and 
which  will  cooperate  with  similar  commissions  through¬ 
out  the  state.  In  addition,  the  authorities  are  plan¬ 
ning  to  commence  work  on  a  water-supply  extension  to 
cost  nearly  $4,000,000,  a  hydro-electric  plant  to  cost 
$5,500,000,  and  street  and  sewer  work  totaling  about 
$3,000,000. 
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Price  Stabilization  Board 
Appointed 

.Artion  on  Secretary  Redfield’s  plan 
for  a  stabilization  of  prices  by  co¬ 
operation  between  the  producer  and  the 
Government  has  been  started  by  the  ap¬ 
pointment  of  the  members  of  the  In¬ 
dustrial  Board  of  the  Department  of 
Commerce,  which,  with  the  Council  of 
National  Defense,  will  act  for  the  Gov¬ 
ernment.  The  chairman  of  the  board  is 
Georpe  N.  Peek,  of  Moline,  Ill.,  for¬ 
merly  with  the  War  Industries  Board 
and  vice-president  of  Deere  &  Co.  The 
other  members  are  Samuel  P.  Bush. 
Columbus,  Ohio,  president  of  the  Buck¬ 
eye  Steel  Castings  Co.;  Anthony  Cami- 
netti,  Washington,  D.  C.,  commissioner 
general  of  immigration.  Department  of 
Labor;  Thomas  K.  Glenn,  Atlanta,  Ga., 
president  of  the  Atlantic  Steel  Co.; 
George  R.  James,  Memphis,  Tenn., 
president  of  the  William  R.  Moore  Dry 
Goods  Co.;  T.  C.  Powell,  Cincinnati, 
Ohio,  director  of  the  Capital  Expendi¬ 
tures  Committee,  United  States  Rail¬ 
road  Administration. 

The  board  expects  to  begin  imme¬ 
diately  conferences  with  representa¬ 
tives  of  various  basic  industries,  in  the 
hope  of  establishing  the  lowest  possible 
prices  which  can  be  offered  at  present. 
Government  buying  will  then  be  made 
on  the  basis  of  such  prices,  which  will 
not  be  fixed,  as  during  the  war,  but 
will  be  given  wide  publicity  for  the  in- 
formaticn  of  the  private  buyer.  The 
producer,  of  course,  will  not  be  forced 
to  accept  any  such  established  price, 
but  it  is  hoped  that  the  weight  of  the 
Government  statement  of  a  fair  price 
will  serve  to  establish  such  a  standard. 


.Vmerican  Mayors’  League 
Proposed 

Immediately  after  the  recent  Gov¬ 
ernors’  and  mayors'  conference  in 
Washington,  a  number  of  the  mayors 
present  met  and  unanimously  voted  to 
recommend  to  all  mayors  of  cities  of 
2."), 000  population  or  over  the  formation 
of  a  permanent  organization  which  may 
perhaps  become  known  as  the  Ameri¬ 
can  .Mayors’  League.  A  resolution  was 
passed  requesting  the  Secretary  of  La¬ 
bor  to  call  such  a  conference  not  later 
than  f’eb.  1,  1920.  The  opinion  of  all 
present  was  that  there  should  not  be 
over  one  set  speech  each  day  of  a  con¬ 
ference  extending  to  at  least  four  days. 
It  was  also  voted  that  Congress  be 
askeil  to  adjourn  at  least  one' day  dur¬ 
ing  the  conference,  and  hear  the  re^port 
which  the  mayors  might  have  to  offer. 
The  following  committee  was  appointed 
to  take  all  matters  concerned  into 


consideration  and  report:  Chairman, 
George  L,  Baker,  mayor  of  Portland. 
Ore.;  secretary,  R.  W.  Babson,  Boston; 
together  with  F.  W.  Donnelly,  Trenton, 
N  J.,  W.  Montague  Ferry,  Salt  Lake 
City,  Daniel  W.  Hoan,  Milwaukee,  Wis., 
and  R.  J.  Wheeler,  Allentown,  Penn. 


Employment 

For  the  convenience  of  engi¬ 
neers  returning  from  military 
life,  and  others,  there  are  listed 
below  agencies  which  may  be 
helpful  to  those  who  are  seeking 
employment: 

Professional  and  Special  Sec¬ 
tion,  United  States  Employment 
Service;  Thomas  T.  Read,  man¬ 
ager  Eastern  zone,  16  East  42nd 
St.,  New  York,  and  Ward  R. 
Robinson,  manager.  Central  and 
W’estern  Zone,  63  E.  Adams  St., 
Chicago. 

1518  Walnut  St.,  Philadelphia. 

16  Tremont  St.,  Boston. 

Engineering  Societies  Em¬ 
ployment  Bureau;  Walter  V. 
Brown,  secretary,  29  West  39th 
St.,  New  York  City. 

American  Association  of  En¬ 
gineers,  F.  H.  Myers,  manager, 
29  So.  La  Salle  St.,  Chicago. 
Service  to  members  only,  but 
Army  or  Navy  engineers  in  uni¬ 
form  who  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  discharge. 


Penalty  for  Municipal  Strikers 

Loss  of  annual  vacation  has  been 
imposed  as  penalty  on  city  employees 
of  Seattle  who  joined  the  recent  general 
strike  in  that  city.  In  addition,  15 
days'  pay  will  be  withheld  from  those 
who  did  not  respond  to  Mayor  Hanson’s 
demand  that  they  return  to  work.  A 
request  of  the  Central  Labor  Union  to 
rescind  this  ruling  has  been  denied 

Commissioner  of  Public  Works 
for  Orejfon 

In  connection  with  a  proposed  $3, 
000,000  reconstruction  bond  issue  to  be 
used  for  public  buildings  and  a  $1,- 
235,000  appropriation  for  new  build¬ 
ings,  alterations  and  repairs  authorized 
by  the  recent  session  of  the  Oregon 
legislature,  provision  has  been  made 
for  the  office  of  commissioner  of  public 
works.  The  commissioner  will  be  un¬ 
der  the  direct  supervision  of  the  State 
Board  of  Control,  which  has  charge  of 
state  construction  work. 


Proposes  Rapid  Transit  Viaduct 
Across  New  York  Bay 

Rapid-transit  connection  of  Staten 
Island  with  the  main  business  district 
of  New  York  City,  brought  to  the  fore 
recently  by  suggestions  to  begin  the 
construction  of  the  long-contemplated 
extension  of  the  Brooklyn  Fourth  Ave. 
subway  to  Staten  Island  by  a  tunnel 
under  the  Narrows,  is  the  subject  of 
a  remarkable  alternative  project  sub¬ 
mitted  to  the  Staten  Island  Subway 
Committee  recently  by  S.  Johannesson, 
a  New  York  engineer. 

This  project  contemplates  a  viaduct 
railway  crossing  New  York  Bay  from 
Ellis  Island  to  Staten  Island,  a  dis¬ 
tance  of  about  22,000  ft.,  supplemented 
by  a  tunnel  about  7500  ft.  long  from 
the  Battery,  Manhattan,  to  Ellis  Island. 
The  entire  line  is  estimated  to  cost 
about  $18,000,000. 

Course  of  Proposed  Structure 

Passenger  and  wagon  connection  be¬ 
tween  Manhattan  and  Staten  Island  is 
made  at  present  by  a  line  of  ferry 
boats  running  from  South  Ferry,  Man¬ 
hattan,  to  St.  George,  Staten  Island, 
a  distance  of  five  miles.  The  proposed 
structure  would  parallel  the  course  of 
these  boats  a  short  distance  to  the 
west,  being  laid  close  along  the  estab¬ 
lished  pierhead  line  on  the  New  Jersey 
shore,  off  Bayonne,  for  the  entire  dis¬ 
tance  south  of  Ellis  Island.  It  is  in¬ 
tended  to  adapt  the  structure  to  the 
necessary  future  development  of  this 
riparian  district  for  steamship  service, 
by  placing  the  supports  of  the  viaduct 
so  that  they  would  come  within  the 
pier  areas,  the  spans  crossing  the  slips 
between  piers  and  giving  unencumbered 
passage  to  vessels.  For  the  present 
design  a  slip  wddth  of  300  ft.  and  a 
pier  width  of  150  ft.  have  been  used, 
and  the  structure  as  designed  consists 
of  a  series  of  steel  arch  spans  across 
the  slips,  shaped  so  as  to  give  a  full 
)0-ft.  clearance  height  for  the  entire 
width  of  the  slip,  and  connected  by 
girder  spans  over  the  piers,  these 
spans  preferably  to  be  masked  by  stone 
or  concrete  face  walls.  At  the  south 
end  of  the  line,  where  the  route  crosses 
the  Kill  von  Kull,  the  entrance  to  New¬ 
ark  Bay  and  Staten  Island  Sound,  a 
clearance  height  of  at  least  140  ft.  will 
be  required,  and  here  two  500-ft.  spans 
across  the  channel  are  provided.  The 
water  and  ground  conditions  over  the 
entire  length  of  the  viaduct  are  favor¬ 
able,  it  is  asserted,  the  water  depth 
varying  from  5  to  20  ft.,  and  rock  being 
found  at  relatively  shallow  depth.  The 
tunnel  under  the  Hudson  River  from 
the  Battery  to  Ellis  Island  would  have 
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to  (leal  with  a  maximum  channel  depth 
of  something  over  50  ft.  At  its  south¬ 
erly  end  it  would  rise  on  a  3%  ttrade  to 
the  Kllis  Island  portal. 

Great  savin»r  of  transportation  time 
as  compare*!  with  the  route  throujrh 
Hrooklyn  is  claimed  for  this  project. 
Furthermore,  as  the  Fourth  Avv.  sub¬ 
way  is  lar^rely  taken  up  with  Hrooklyn 
traflic,  only  a  small  martrin  of  capacity 
is  available  for  throujrh  traffic  to 
Staten  Island,  whereas  it  is  asserte*! 
that  the  hridtre  route  would  provide  all 
ne*‘ded  capacity.  The  structure  as  *le- 
sinned,  and  the  estimate  above  quoted, 
contemplaU's  a  two-track  railway  and 
a  two-line  vehicle  roailway. 

Why  More  Catskill  Water  is 
Needed  by  New  York  City 

Rainfall  of  but  43  in.,  compared  with 
47  in.  as  the  average  on  the  Catskill 
<!raina^e  area  for  the  past  13  years, 
and  a  larpe  use  of  Catskill  acjueiluct 
water  to  save  pumpin>r  for  Brooklyn 
Boroujrh,  had  drawn  down  Ashokan 
n-servoir  storatre  to  5(5,000,000,000  jful. 
and  Kensico  reservoir  storage  to  17,- 
000,000,000  tral.  Mar.  1,  according  to 
information  from  the  engineerinK  de- 
jiartment  of  the  Board  of  Water  Sup¬ 
ply,  New  York  City. 

The  maximum  capacity  of  the.se 
reservoirs  is  128,000,000,000  an<l  29,- 
000  000,000  cral.,  respectively.  The  safe 
daily  capacity  of  the  area  tributary  to 
the  .Ashokan  r*‘servoir  is  250,000,000  tral., 
but  for  more  than  a  year  the  reservoir 
has  been  (bdiverintr  380,000,000  jral.  a 
day  ami  the  city  has  been  usintr  430,- 
000,000  tral.  daily  from  the  Catskill 
supply.  The  excess  of  use  over  .\shokan 
reservoir  delivery  has  been  made  up  of 
.SO.OOO.OOO  tral.  a  day  drawn  from  stor- 
atre  in  the  Kensico  re.servoir  and  20,- 
000,000  trul.  from  area  tributary  to 
Kensico.  Indications  are  that  pumpintr 
may  atrain  be  necessary  to  supply 
Bnxiklyn.  There  is  no  <lantrcr  of  a 
water  shortatre,  it  is  said,  as  the  Croton 
reservoirs  are  about  full,  but  Catskill 
water  can  Ik*  delivered  so  as  to  avoid 
pumpintr.  .Already  some  $2,000,000  of 
pumpintr  eosts  have  been  saved  by  the 
Catskill  trrjivity  supply. 

The  Board  of  Water  Supply  is  now 
buildintr  the  Shandaken  tunnel,  which 
will  <Iivert  waU*r  from  the  Schoharie 
drainatre  area  to  the  .Ashokan  reservoir 
jtnd  make  possible  a  delivery  of  500,- 
000  000  tral.  a  day  throuph  the  Catskill 
miueduct.  The  tunnel  is  18  miles  lonp 
and  will  not  be  completed  for  some  five 
years.  Plans  are  beinp  made  for  a 
dam  at  Gilboa  to  store  Schoharie  water, 
and  it  is  hoped  that  its  construction 
can  soon  be  undertaken,  both  as  an  es¬ 
sential  part  of  the  Catskill  supply  and 
to  help  furnish  employment.  The  cost 
of  pumpinp  the  250,000,000  pal.  a  day 
which  the  Schoharie  will  yield  would  be 
about  $2,000,000  a  year.  The  entire 
estimated  cost  of  the  Schoharie  project 
is  $22,175,000.  J.  Waldo  Smith  is  chief 
enpinecr  and  Thaddeus  Merriman  is 
deputy  chief  enpineer  of  the  Board  of 
Water  Supply. 


Hurley  Reports  on  Cancellations 
of  Ship  Orders 

In  a  statement  to  the  chairman  of  the 
llou.se  Appropriations  (Committee,  FL 
N.  Hurley,  chairman  of  the  Shippinp 
Board,  has  piven  the  first  definite  facts 
on  the  cancellations  of  ship  orilers  by 
the  Kmerpency  Fleet  Corporation.  In 
this  statement  he  says  that  up  to  Jan. 

I.  1919,  contracts  for  107  ships  (55 
steel,  32  woo«l,  and  20  concrete)  had 
bi**.n  suspended  or  canceled.  Up  to  Feb. 
15,  1919,  the  cancellations  and  suspen¬ 
sions  had  increase*!  to  550  vessels,  most 
of  them  steel.  The  total  represents 
about  2,700,000  *lea*l-wcipht  tons  car- 
ryinp  capacity,  an*l  over  $400,000,000 
in  cost. 

Pre.sent  construction  by  the  Emer- 
pency  Fleet  Corporation  totals  rouphly 
10,000,000  *lead-weipht  tons.  This,  with 
foreipn  c*)nstruction,  is  expected  to  pro¬ 
duce  by  1921  a  worbl’s  fleet  about  5,- 
000,000  tons  ahea*l  of  that  of  1914. 
With  respect  to  further  cancellations, 
Mr.  Hurley  stated:  “W'e  are  alrea*ly 
presente*!  with  heavy  claims  for  dam- 
apes  as  the  result  of  the  cancellations 
we  have  already  ma*le.  To  make  many 
more  would  ....  *listurb  the  la¬ 
bor  con*litions  of  the  country  .... 
cause  failures  in  the  shipbuildinp  trade 
.  .  .  .  destroy  the  fortunes  of  peo¬ 

ple  who  have  investe*!  in  these  indus¬ 
tries.”  An*l  he  a*l vised  apainst  at- 
temptinp  to  cancel  more  contracts. 

Report  on  Federal-Aid  Highways 
Misleading 

Federal-aid  hiphways  to  the  amount 
of  793  miles,  instead  of  45  miles  as 
indicate*!  by  a  recent  report  of  the 
Department  of  Labor,  have  been  con- 
structe*!,  accordinp  to  a  statement  of 
P.  St.  J.  Wilson,  actinp  director  of  the 
Bureau  of  Public  Roa*ls.  The  Depart¬ 
ment  of  Labor  apparently  only  con- 
si*lered  complete*!  and  accepte*!  projects 
instead  of  complete*!  miles  of  hiphway. 
Inasmuch  as  over  $2,000,000  ha*l  been 
paid  to  the  states,  and  as  the  reported 
con*lition  was  beinp  use*!  as  an  arpu- 
ment  apainst  further  appropriations 
for  this  purpose  by  Conpress,  Mr.  Wil¬ 
son  prepared  for  publication  a  report 
of  which  a  part  follows: 

“Of  the  appropriations  made  by  the 
Federal-aid  road  act,  as  approved  July 

II,  191(5,  $30,000,000  is  now  available 
and  $20,000,000  additional  will  become 
available  July  1,  1919,  which  amounts, 
less  the  J';*’  deducted  for  administra¬ 
tion,  have  been  apportioned  amonp  the 
states.  To  Jan.  31,  1919,  projects  had 
been  approve*!  involvinp  a  total  of  8903 
miles  of  road  an*l  $23,526,102  of  Fed¬ 
eral  aid.  Of  this  mileape,  notwith- 
standinp  war  conditions  and  the  re¬ 
strictions  necessarily  resultinp  there¬ 
from,  the  equivalent  of  793  miles  had 
been  completed  on  the  above  date,  re- 
quirinp  an  expenditure  of  about  $2,096,- 
000  of  Federal  funds.  Of  the  mileape 
represented  in  approved  projects,  there 
remain  yet  to  1^  constructed  about 
8110  miles,  which  will  involve  about 
$21,430,102  of  Federal  funds.  The 


indications  are  that  an  immon.'^. 
of  construction  work,  both  *1*1:, 
new  projects,  will  be  undertal . 
inp  the  1919  construction  s*-;i^(.' 

Reports  received  by  th**  bui. 
*licate  that  $385,000,000  will  1„ 
for  roads  and  bri*lpes  durinp  tl' 
inp  season  in  the  United 
the  new  Federal-aid  appropriati- 
proved  by  Conpress,  if  utiliz*.! 
states,  will  add  several  million 
to  this  sum. 


Oregon  Reconstruction  Rond  i- ne 

The  legislature  of  Orepon  has  p  ,] 
a  bill  providinp  for  a  $3,000,00(1  i 
struction  bond  issue,  subject  to  i)m|  , 
approval  at  an  election  to  be  held  .1 
3.  The  money  will  lie  used  for  vai  a, 
public  buildinps,  inclu*linp  $500.(mmi  tor 
a  new  penitentiary,  $350,000  for 
construction  hospital  with  a  possnle 
expen*liture  of  $500,000  under  *<  rt,,in 
*-ontinpencies,  an*l  $.500,000  for  hinld- 
inps  at  Corvallis  for  the  Orepon  Apii- 
cultural  Collepe,  and  amtther  $.500ii(mi 
for  buildinps  at  Eupene  for  the  I'ni- 
versity  of  Orepon,  the  collepe  w*)rk  to 
be  carried  out  jointly  by  the  repent? 
of  the  two  institutions. 


Improve  Kansas  City  Water¬ 
works 

Improvements  to  the  water-work<  of 
Kansas  City,  Mo.,  interrupted  liy  the 
war,  will  be  put  under  way  at  oiue, 
accordinp  to  information  from  \V.  C. 
Goo*lwin,  chief  enpineer  and  sui)erin- 
tendent.  The  city  expects  to  adv*Mtise 
within  two  or  three  weeks  for  Idd?  for 
a  l(5,00(),()00-pal.,  reinf*)rce*l-coiurete 
r«*servoir.  A  contract  for  the  excava¬ 
tion  for  this  work  has  alrea*ly  been 
let.  Plans  are  beinp  prepare*!  f*)r  a 
new  hiph-service  pumpinp  stati*>n  Bi'l? 
will  so*)n'be  a*!vertiseil  for  a  50.00(:,(i00- 
pal.  low-service  pump.  A  20,000, Oflh-pal 
hiph-service  steam  turbine  pump  for  the 
new  station  has  already  been  con- 
tracte*!  for.  Possibly  the  low-service 
station  will  be  move*!  to  the  .Missouri 
si<le  of  the  river.  It  is  hop*-d  that 
filtration  will  be  taken  up  in  the  near 
future.  Water -works  improv*‘ment 
bonds  to  the  amount  of  $1,500,000  were 
authorized  about  a  year  apo. 

Professional  Employment  Service 
Opens  New  Offices 

In  or*ler  better  to  place  the  many 
returninp  Army  officers  in  suitable 
business  positions,  the  United  .States 
Employment  Service  has  opened  two 
zone  offices  in  addition  to  the  main 
ones  in  New  York  and  Chicapo.  Be¬ 
sides  the  two  just  ready  for  bu-iness 
at  1518  Walnut  St.,  Philadelphia,  and 
16  Tremont  St.,  Boston,  other  otli*'*’? 
will  be  opened  soon,  each  to  serve  the 
particular  zone  in  which  it  is  lo*ated. 

Applicants  are  required  to  make  out 
detailed  statements  of  experienc*-  and 
are  personally  interviewed,  in  order  to 
determine  just  what  work  they  are 
best  fitted  for.  Likewise,  emoloyei<  are 
requested  to  be  as  specific  as  (lo-'ii  le 
repardinp  their  requirements. 
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I  V  soldier — officer  or  private — on 
I  the  Army  is  reminded  that  the 

(  inent  Service  stands  ready  to 
: .  Ill  hunt  a  job,  and  a  surprisinjrly 
1,1  .  i.umiier  are  taking  advantage  of 

t  Tt  r.  Employers  who  desire  to 
|,  11(1  their  orfranizations  with  dis- 

j.  li  officers  are  requested  by  the 
.;,)vment  Service  to  net  in  touch 
„  the  nearest  Professional  and 

Sp.  :'l  Section  office. 


Piopose  Conference  on  Column 
Tormula  and  Train  Loading 

Appointment  of  a  conference  com- 
Piitti  c  of  the  American  Society  of  Civil 
Ki  eineers,  to  obtstin  joint  action  on  a 
lolunin  formula  and  a  standard  train 
loadiii);  for  use  in  bridge  design,  was 
pii,|,osed  at  the  meeting  of  the  society 
Mill-,  5.  The  American  Railway  Engi- 
miMing  Association  has  under  consid¬ 
eration  revised  specifications  for  rail- 
\v;u-  bridges,  which  contain  a  column 
fcniiula  of  the  parabolic  type,  a  form 
hitherto  not  used  in  bridge  or  struc¬ 
tural  practice  in  this  country.  In  view 
of  this,  C.  E.  Fowler  moved  that  the 
Board  of  Direction  of  the  society  ap- 
P(>int  a  committee  to  confer  w’ith  the 
a.'sociation  “in  regard  to  delaying  the 
adi  ption  of  the  proposed  column 
frrniula,  which  is  somewhat  revolution¬ 
ary  in  character.”  The  same  commit¬ 
tee  is  to  attempt  to  secure  agreement 
on  a  new  train  loading  for  bridge  de¬ 
sign,  in  place  of  the  Cooper  loading 
now  widely  used  and  adopted  also  in  the 
new  specifications.  .1.  E.  Greiner 
seconded  the  motion,  which  was  passed 
by  the  meeting. 

.New  State  Highway  Commis¬ 
sioner  Nominated  in  New  York 

Governor  Smith  of  New  York  has  sent 
to  the  Senate  the  nomination  of  Col. 
!•  lederick  Stuart  Greene  of  Sands 
Point  as  state  Commissioner  of  High¬ 
ways  to  succeed  Edwin  Duffey,  who 
was  appointed  during  Governor  Whit¬ 
man’s  administration. 


Goethals  Retires  to  Civil  Life 

Maj.  Cen.  George  W.  Goethals,  di¬ 
rector  of  purchase,  storage  and  traf¬ 
fic,  General  Staff,  U.  S.  A.,  has  re¬ 
tired  to  civil  life.  In  a  letter  to  Gen¬ 
eral  Goethals,  made  public  by  the  War 
Department,  Secretary  Baker  says: 

“The  success  of  your  work  is  mani¬ 
fest,  and  I  have  no  doubt  when  the  his¬ 
tory  of  this  great  undertaking  comes  to 
be  written,  your  contribution  to  the 
succors  of  the  country  in  the  war  will 
be  an  outstanding  feature.” 

Will  Be  Renamed  Newlands 
Project 

The  Truckee-Carson  irrigation  proj¬ 
ect  in  Nevada,  it  is  announced  by  Secre¬ 
tary  Lane,  will  be  known  hereafter  as 
the  .Vewlands  project,  in  commemora¬ 
tion  (if  the  late  Senator  Francis  G.  New¬ 
lands,  who  was  the  father  of  the  rec¬ 
lamation  law. 


Notes  from  the  Field 

('onfidence  is  one  of  the  necessary 
ingredients  for  sustained  relations  be¬ 
tween  buyer  and  seller.  So,  too,  is  it 
a  condition  for  lasting  industrial  peace. 
That  such  (leace  is  not  impossible  of 
attainment  is  shown  by  the  following 
story,  told  by  an  engineer  who  adjusted 
labor  controversies  during  the  war. 
When  trouble  impended  he  put  the  de¬ 
termination  of  the  proper  wage  up  to  a 
single  individual — sometimes  a  man¬ 
ager.  sometimes  ari  employee.  Invari¬ 
ably  both  sides  were  satisfied  with  the 
award. 

The  selection  of  the  man  in  whom  im¬ 
plicit  confidence  could  be  placed  was 
made  in  a  variety  of  ways.  Sometimes 
a  labor  leader  would  suggest  the  right 
man,  at  other  times  a  banker,  another 
employer,  or  some  citizen  whom  the 
adjuster  could  trust.  It  so  happened 
that  a  manager  was  selected  quite  as 
often  as  a  worker.  The  critical  point 
was  to  get  a  man  who  knew  the  situa¬ 
tion  and  could  be  trusted.  The  pro¬ 
cedure  was  something  like  this: 

The  individual  chosen  would  be  in¬ 
vited  to  the  adjuster’s  hotel.  “I’m 
told,”  the  adjuster  would  begin,  “that 
you  are  perfectly  square  and  that  I 
can  rely  on  you  to  deal  honestly  with 
me  and  with  the  Government.  Forget 
now  that  you  are  an  employer  fif  such 
were  the  case]  and  consider  yourself 
just  a  patriotic  .American,  trying  to 
help  win  the  war.  The  employees  de¬ 
mand  7.5c.  an  hour.  You  and  your 
fellow  employers  are  standing  for  60c. 
I  want  you  to  write  down  the  proper 
scale.  Whatever  you  write.  I’ll  approve. 
In  other  words,  you,  acting  for  the 
Government,  must  determine  the  award 
in  this  dispute.  You  know  the  whole 
situation.  I  do  not.  I’m  acting  in  this 
way  because  So-and-so  has  told  me 
that  you  are  square,  that  you  will  not 
“double-cross”  me  and  the  Government. 

Invariably  there  was  a  refusal,  the 
individual  protesting  that  he  could  not 
depart  from  the  figure  his  confreres 
were  fighting  for.  In  the  end,  though, 
the  adjuster’s  appeal  would  win,  and 
only  in  one  instance  did  the  selected 
individual,  by  setting  the  wrong  figure, 
betray  the  confidence  that  had  been  re¬ 
posed  in  him. 

But  the  important  part  of  the  story 
is  this — that  if  the  new  scale  had  been 
set  by  a  labor  representative,  the  em¬ 
ployers  invariably  wanted  to  know  by 
what  process  the  adjuster  had  been 
able  to  hit  on  just  the  right  figure, 
w'hile  if  a  manager  had  set  the  wage 
for  settlement,  labor  was  mystified  as 
to  the  process  by  which  the  right  figure 
had  been  reached.  In  other  words,  both 
sides  knew  what  was  right.  Traditional 
antagonism  and  hope  that  by  strike 
one  of  them  might  gain  an  advantage 
or  additional  concessions  kept  them 
apart. 

Had  there  been  confidence  that  both 
parties  would  be  fair,  the  mediation  of 
the  adjuster  would  not  have  been 
needed. 

The  great  industrial  problem  is  to 
establish  this  confidence.  E.  J.  M. 


West  Virginia  Lejiislature  Voles 
Lar^e  HiKhway  liond  Issue 

.After  a  vigorous  campaign,  the  West 
Virginia  legislature  has  adopted  unani¬ 
mously  an  amendment  to  the  constitu¬ 
tion,  providing  for  a  definite  system  of 
state  roads  and  for  the  issuance  of 
$50,000,000  of  state  bonds,  outstanding 
at  any  one  time,  for  highway  construc¬ 
tion  and  maintenance.  .At  the  same 
time  the  legislature  passed  unanimously 
a  provision  reestablishing  the  road 
school  at  the  state  university.  The 
.system  as  proposed  will  connect  the 
various  county  seats. 


Form  American  Welding  Society 

The  formation  of  the  .American 
Welding  Society  is  announced  in  a 
recent  statement  from  II.  ('.  Forbes, 
secretary  of  the  temporary  organiza¬ 
tion,  at  29  W.  B9th  St.,  New  A’ork 
City. 

This  society  will  be  a  merger  of  the 
Welding  (’ommittee  of  the  Emergency 
Fleet  Corporation,  and  the  National 
W'elding  Council,  and  will  include 
others  who  may  be  interested. 

It  is  the  purpo.se  of  the  Society  to 
become  a  <lisinterested  and  dependable 
source  of  information  on  welding,  not 
only  for  the  benefit  of  the  manufactur¬ 
ers  of  welding  apparatus  and  supplies, 
but  al.so  to  aid  those  who  use  welding 
in  their  production  and  those  who  pur¬ 
chase  goods  into  which  the  welding 
process  entei's. 

The  first  meeting  will  be  held  Mar. 
28,  1919,  at  the  Engineering  Societies’ 
Building,  29  W.  39th  St.,  New  York,  at 
10 •.‘50  a.  m. 


Civil  Service  Examinations 

P’or  I’nited  States  Civil  Service  ex¬ 
aminations  listed  below,  apply  to  United 
States  Civil  Service  (Commission,  Wash¬ 
ington,  D.  C.,  or  to  any  local  office  of 
Commission,  for  form  1312. 

United  States. — Superintendents  of 
road  construction.  Bureau  of  Public 
Roads,  Department  of  Agriculture, 
Mar.  25:  Class  A  (candidates  with 
four  years’  responsible  charge  of  con¬ 
struction)  $1.50  to  $175  per  month: 
Class  B  (six  years’  responsible  charge) 
$185  t  o$225;  Class  C  (eight  years’  re¬ 
sponsible  charge)  $2.30  to  $250  a  month 
F'ile  applications  before  Mar.  25. 

I'nited  States. — Assistant  e.xaminer. 
Patent  Office,  Washington,  Mar.  26-28, 
and  .May  21-2.3  and  July  23-25.  Pay, 
$1,500  per  year.  File  applications  in 
time  to  arrange  for  examination  at 
place  selected  by  applicant. 

United  States. — ('hief  physicist,  qual¬ 
ified  in  aeronautics.  National  Advisory 
Committee  for  Aeronautics,  Langley 
Field,  Hampton,  Va.,  Mar.  25,  $.3000 
per  year.  .Also  physicist,  $2100  per 
year.  File  applications  before  Mar.  25. 

United  States. — Senior  highway 
bridge  engineers,  Apr.  1,  Bureau  of 
Public  Roads,  Department  of  Agricul- 
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ture,  Washington,  D.  C.  Grade  1  (ex¬ 
amination  percentage  above  70)  $2400 
to  $2700  per  year;  Grade  2  (percentage 
above  80)  $2800  to  $,‘1000  per  year; 
Grade  3  (percentage  above  90)  $3100 
t4»  $3400  per  year.  File  application  be¬ 
fore  Apr.  1. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMKRICA.V  UAIIAVAY  KNGI.NEKR- 
ING  ASSoriATIO.N  ;  910  .Michigan 
Ave.,  Chicago,  Alar.  18-20;  Chicago. 

N'ATIO.N'AI..  KIHK  PROTECTION  A.S- 
SOCIATION  ;  87  Milk  St..  Boston. 
Mass. ;  May  6-8.  Ottawa,  Can. 

AMERICAN  ASSOCIATION  OF  EN¬ 
GINEERS.  29  S  I^Salle  St.,  Chi¬ 
cago;  May  13-14.  Chicago. 


The  National  Highway  Traffic  Asso¬ 
ciation  will  hold  a  public  meeting  at  the 
headquarters  of  the  Automobile  Club 
of  America,  New  York  City,  Mar.  21. 
The  Hon.  Francis  M.  Hugo,  secretary 
of  state.  New  York,  will  speak  on  “Qual¬ 
ifications  for  Operators  of  Motor  Ve¬ 
hicles  and  Revocation  of  Licenses,”  and 
Shirley  W.  Wynne,  Department  of 
Health,  New  York  City,  on  “Regulation 
of  Pedestrian  Traffic.”  Elmer  Thomp¬ 
son,  secretary  of  the  Automobile  Club 
of  America,  will  read  a  paper  on  “Sign¬ 
posting  for  Detours  and  Through  Routes 
in  Municipalities.”  A  committee  report 
will  be  presented  on  “General  Highway 
Traffic  Regulations  for  Drivers,  with 
Directions  for  Pedestrians.” 

The  New  York  Chapter  of  the  Amer¬ 
ican  .VsKociation  of  Engineers  will  hold 
a  meeting  at  the  Hotel  McAlpin  Mar. 
28.  C.  E.  Drayer,  national  secretary, 
will  speak  on  “The  Aims  and  Accom¬ 
plishments  of  the  American  Association 
of  Engineers.”  All  engineers,  whether 
members  or  not,  are  invited  to  attend 
and  participate  in  the  discussion.  Mr. 
Drayer  will  spend  two  weeks  in  the 
East,  studying  the  field  in  order  to 
find  how  the  association  can  best  serve 
the  profession  in  that  part  of  the 
country. 

The  Engineers’  Club  of  Columbus, 
Ohio,  has  made  arrangements  for  per¬ 
manent  quarters  in  the  Southern  Hotel. 
Dudley  T.  Fisher  addressed  the  club 
Feb.  28  on  “Why  Does  the  Inventor  Fail 
to  Receive  the  Expected  Reward?”  The 
legislation  committee  reported  that  Sen¬ 
ate  Bill  No.  2  permitting  chemical  clos¬ 
ets  in  school  buildings  had  passed  the 
Sen.ate  in  spite  of  efforts  against  it 
by  the  club’s  committee  and  by  the 
State  Board  of  Health. 


The  Detroit  Engineering  Society  held 
a  meeting  Mar.  7  at  which  David  A. 
Molitor  delivered  an  address  on  “The 
International  Metric  System  of  Weights 
and  Measures.”  The  society  will  hold 
a  joint  meeting  with  the  Detroit  Sec¬ 
tion  of  the  Society  of  Automotive  En¬ 
gineers  Mar.  21.  Elmer  A.  Sperry  will 
speak  on  “The  Gyroscope  in  Modem 
W  arf  are.” 

The  Colorado  Association  of  Members 
of  the  American  Society  of  Civil  Engi¬ 
neers  held  a  regular  meeting  Mar.  8, 
which  was  addressed  by  F.  A.  Banks,  en¬ 
gineer,  United  States  Reclamation  Serv¬ 
ice,  who  spoke  on  “The  Jackson  Lake 
Dam,  Wyoming.”  Mr.  Banks’  paper 
dealt  with  a  description  of  development 
of  storage  and  construction  features 
and  methods  of  delivering  the  stored 
water  in  the  Snake  River  Valley,  Idaho. 

The  Brooklyn  Engineers’  Club  will 
be  addressed  Mar.  13  by  James  A.  Don¬ 
nelly  on  “Air  Return  Systems  of  Steam 
Circulation.”  Mr.  Donnelly’s  paper  will 
deal  with  steam  and  return  mains  and 
air-valve  systems.  On  Mar.  20  Charles 
Evan  Fowler  will  address  the  club  on 
“Bridge  Architecture  and  Construction,” 
illustrated  with  lantern  slides. 

The  Engineers’  Club  of  Philadelphia 
was  addressed  Mar.  7  by  Col.  Edwin  A. 
Havers,  who  spoke  on  “The  Evolution 
of  the  Pen.”  1.  W.  Litchfield,  director, 
technical  division.  United  States  Em¬ 
ployment  Service,  will  speak  on  “The 
Work  of  the  Professional  Section  of  the 
United  States  Employment  Bureau,”  at 
the  weekly  luncheon  Mar.  18. 

The  Michigan  Engineering  Society 
Feb.  28  appointed  a  special  committee 
to  consider  the  proposal  for  reorganiza¬ 
tion  for  the  purpose  of  broadening  the 
influence  of  the  society  by  affiliating 
with  it  all  the  local  engineering  so¬ 
cieties  in  the  state,  as  mentioned  in 
Engineering  News-Record  of  Feb.  27, 
p.  448. 

The  Philadelphia  Chapter  of  the 
American  Association  of  Engineers  re¬ 
cently  elected  the  following  officers:  F. 
P.  Roth,  president;  L.  F.  Boon,  vice- 
president;  M.  F.  Frick,  recording  sec¬ 
retary;  H.  F.  Kuzel,  David  Lupton  Son’s 
Co.,  corresponding  secretary. 

The  Montreal  Branch  of  the  En¬ 
gineering  Institute  of  Canada  will  be 
addressed  Mar.  20  by  W.  H.  C.  Mussen 
on  “Ball-Bearing  Jacks”  and  by  Ernest 
V.  Moore  on  the  subject  of  “Peat.” 

The  Louisiana  Engineering  Society 
held  a  meeting  Mar.  10  at  which  W.  T. 
Hogg  read  a  paper  on  “Suggested 
Changes  in  the  Operation  of  the  Street 
Railway  System  of  New  Orleans.” 

The  Engineers’  Club  of  'Trenton  will 
be  addressed  by  William  G.  Thompson, 
state  engineer  of  New  Jersey,  on  “A 
National  Highway  Policy  and  Plan,”  at 
the  meeting  Mar.  13. 


Personal  Note.^ 


M  A  j.  Marshall  R.  Pugh,  .;n. 
gineers,  U.  S.  A.,  previously  post  ,  ^rj. 
neer,  Bordeaux  Embarkation  Cam  ^  is 
now  engaged  in  the  cancellation  of  ,,n. 
tracts  for  the  United  States  Shi|.r.,ng 
Board,  Emergency  Fleet  Corpora’,  .n. 
having  been  discharged  from  .Vimv 
service.  Before  the  war  he  wa  li, 
private  practice  as  a  member  of  -.  e 
firm  of  Pugh  &  Hubbard,  civil  and  sani¬ 
tary  engineers,  of  Philadelphia. 

Dr.  Harlow  S.  Person.  <!,. 
rector  of  the  Amos  Tuck  School  of  .Ad¬ 
ministration  and  Finance,  Dartmouth 
College,  and  professor  of  organization 
and  management,  has  resigned  to  ho- 
come  managing  director  of  the  Taylor 
Society,  which  will  open  permanent  of¬ 
fices  in  the  Engineering  Societies’  Build¬ 
ing,  29  W.  39th  St.,  New  York  City. 
Apr.  1.  For  several  years  Dr.  Person 
has  acted  as  president  of  the  society, 
to  which  he  will  now  devote  his  entire 
time. 

Maj.  Brinton  Buckwalter. 
Ordnance  Department,  U.  S.  A.,  has 
been  appointed  manager  of  the  New 
York  branch,  at  25  Pine  St.,  of  the 
Thompson  &  Lichtner  Co.,  industrial 
and  management  engineers  of  Boston. 

Maj.  Willis  B.  Hayes,  Engi¬ 
neers,  U.  S.  A.,  has  been  detached  from 
the  210th  Regiment  at  Camp  A.  .A. 
Humphreys,  Virginia,  and  has  been  ap¬ 
pointed  chief  educational  officer  for  oc¬ 
cupational  training  at  Base  Hospital 
No.  31,  Carlisle,  Penn. 

Lieut.  C.  W.  Marshall,  Con¬ 
struction  Division  of  the  Air  Service. 
U.  S.  A.,  previously  assistant  engineer, 
Bates  &  Rogers  Construction  Co.  at 
Cleveland,  has  received  his  discharge 
and  become  sales  engineer.  Concrete 
Steel  Co.,  western  division,  with  office 
in  Chicago.  Lieutenant  Marshall  en¬ 
tered  the  service  in  1917  and  after¬ 
wards  became  assistant  superintendent 
of  construction  at  Ehberts  Field,  Arkan¬ 
sas,  and  Payne  Field,  Mississippi.  He 
was  later  superintendent  of  construc¬ 
tion  at  the  flying  field  at  Babylon,  Long 
Island. 

R.  H.  Rowland,  previously  asso¬ 
ciated  with  T.  E.  Murray,  consulting 
engineer.  New  York,  has  engaged  in 
private  practice  with  office  at  50  Broad 
St.,  New  York  City,  as  a  designing  and 
consulting  engineer,  specializing  in  min¬ 
ing,  sugar  and  industrial  plants. 

J.  C.  M  c  V  E  A,  office  engineer,  engi¬ 
neering  department.  City  of  Houston, 
Tex.,  has  been  appointed  city  engineer, 
succeeding  E.  E.  Sands,  who  resigned 
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to  enirape  in  private  practice,  as  noted 
elsewhere.  Mr.  McVea,  who  is  presi¬ 
dent  of  the  Houston  Engineers  Club, 
i-  -i  irraduate  of  the  University  of 
Texas  and  had  been  in  the  engineering 
department  of  the  Southern  Pacific  Co. 
for  about  10  years. 


\rthur  S.  Hobby,  previously 
asMK  lated  with  the  Snare  &  Triest  Co. 
at  Havana,  Cuba,  has  become  assistant 
to  the  president.  North  Coast  Rys.  of 
Cuba,  with  headquarters  at  Moron, 
where  he  will  have  charge  of  construc¬ 
tion  work. 


L  I  K  i’  T.  Walter  S.  Ander¬ 
son,  of  the  Aviation  Corps,  formerly 
in  the  Chicago  office  of  the  Universal 
Portland  Cement  Co.,  attached  to  the 
inspection  department,  has  been  dis¬ 
charged  from  the  Army  and  has  en¬ 
tered  the  paving-plant  department  of 
the  Lakewood  Engineering  Co.,  as  field 
engineer,  located  in  the  Chicago  office. 

r.  F.  Horneffer,  chief  drafts 
man  of  the  Austin  Co.,  Cleveland,  will 
be  engineer  in  charge  of  design  and 
construction  of  a  destroyed  glass  plant 
at  .Maubeuge,  France,  which  his  com¬ 
pany  will  build  for  Pilkington  Brothers 
Co.,  St.  Helens,  England.  Mr.  Hornef¬ 
fer  will  organize  his  engineering  staff 
and  undertake  the  design  entirely  in 
lingland,  employing  English  engineers. 


R.  H.  For  d,  engineer  of  track  ele¬ 
vation,  Chicago,  Rock  Island  &  Pacific 
Ry..  Chicago,  has  been  appointed  prin¬ 
cipal  assistant  engineer  with  headquar¬ 
ters  at  the  same  point.  The  office  of  en¬ 
gineer  of  track  elevation  has  been 
abolished. 


Capt.  H.  K.  Talbot,  of  the  Con¬ 
struction  Division  of  the  Army,  has  re¬ 
signed  and  accepted  a  place  in  the  sell¬ 
ing  organization  of  the  Koehring  Ma¬ 
chine  Company. 

John  F.  G  r  e  e  n  ei,  formerly  con¬ 
struction  engrineer,  Carter-Halls-Ald- 
inger  Co.,  Winnipeg,  Man.,  has  become 
associatofi  with  the  firm  of  C.  D.  Howe 
&  Co.,  consulting  engineers  of  Winni¬ 
peg  and  Port  Arthur,  as  manager  of 
the  Winnipeg  office,  in  charge  of  bridge 
and  structural  work. 

Capt.  John  H.  Anderson,  of 
the  212th  Engineers,  formerly  of  the 
technical  staff  of  the  Universal  Port¬ 
land  Cement  Co.,  has  received  his  dis¬ 
charge  from  the  Army  and  has  become 
feld  engineer  in  the  paving-plant  de¬ 
partment  of  the  Lakewood  Engineering 
Co.,  with  office  in  Cleveland. 

Charles  A.  Pohl  has  finished 
his  work  as  head  of  the  Concrete  Sbip-v 
yard  Construction  Section,  Emergency 
Fleet  Corporation,  and  has  returned  to 
general  engineering  practice  in  New 
lork  as  a  member  of  the  firm  of  Bogart 
&  Pohl,  civil  engineers.  He  will  give 
his  attention  largely  to  hydraulic  and 


steam  electric  powers,  water-front  de¬ 
velopments  and  manufacturing  plants. 

L.  C.  W'  e  l  c  H,  chief  engineer  of  the 
Midwest  Refining  Co.,  Casper,  Wyo., 
has  been  appointed  manager  of  the 
paraffine  oil  department  of  the  com¬ 
pany. 

E.  B.  Ford,  office  engineer.  Great 
Northern  R.R.,  with  headquarters  at 
St.  Paul,  has  been  appointed  assistant 
engineer,  northwestern  region,  with 
headquarters  at  Seattle,  succeeding  T. 
G.  Hastie,  who  has  been  appointed  resi¬ 
dent  engineer.  Great  Northern  R.R., 
with  headquarters  at  Great  Falls,  Mont. 

Capt.  Frederick  L.  Jones, 
Construction  Division,  U.  S.  A.,  has 
been  discharged  from  the  service  and 
has  returned  to  his  work  in  the  firm 
of  Jones  &  Hazel,  engineer-appraisers, 
Watertown,  N.  Y. 

T.  G.  Hastie,  assistant  engineer, 
northwestern  region.  United  States 
Railroad  Administration,  with  head¬ 
quarters  at*  Seattle,  has  been  appointed 
resident  engineer.  Great  Northern  R.R., 
with  headquarters  at  Great  Falls,  Mont. 

Capt.  John  P.  Wentworth; 
Sanitary  Corps,  U.  S.  A.,  has  received 
his  discharge  from  the  service  and  has 
returned  to  his  former  position  as  as¬ 
sistant  engineer  with  Metcalf  &  Eddy, 
consulting  civil  engineers,  Boston. 

M  A  .T.  E.  L.  Deacon,  Air  Service, 
U.  S.  A.,  formerly  superintendent  of 
construction,  George  A.  Fuller  Co.,  De¬ 
troit,  has  organized  the  E.  L.  Deacon 
Construction  Co.,  with  headquarters  in 
Detroit. 

Charles  Carroll  Brown, 
formerly  of  Municipal  Engineering,  has 
been  appointed  assistant  maintenance 
engineer.  Division  of  Highways,  Illi¬ 
nois  Department  of  Public  Works  and 
Buildings. 

Capt.  Edward  Wright,  Jr., 
Sanitary  Corps,  U.  S.  A.,  having  re¬ 
ceived  his  discharge,  has  returned  to 
his  former  position  as  assistant  engi¬ 
neer,  Massachusetts  State  Department 
of  Health. 

Lie  FT.  Robert  Goelet  Car- 
raw  a  y,  U.  S.  A.,  recently  returned 
from  overseas,  has  received  his  dis¬ 
charge  from  the  service  and  has  re¬ 
sumed  his  work  as  managing  engineer, 
Henry  Exall  Elrod  Engineering  Co., 
Dallas,  Tex. 

E.  E.  S  A  N  D  s,  for  the  past  five  years 
city  engineer  of  Houston,  Tex.,  has  re¬ 
signed  to  enter  private  practice  with 
headquarters  in  New  York  City, 
specializing  in  port  and  terminal  de¬ 
velopment.  He  is  a  graduate  of  the 
University  of  Wisconsin,  and  for  a  num¬ 
ber  of  years  was  connected  with  the 


United  States  Reclamation  Service  in 
the  West,  and  with  the  Canadian  Pa¬ 
cific  Ry.  Land  Development  Depart¬ 
ment. 

Lieut.  George  A.  McClel¬ 
lan,  U.  S.  A.,  has  been  discharged 
from  the  service  and  has  become  as¬ 
sociated  with  the  Henry  Exall  Elrod 
Co.,  Dallas,  Tex.,  as  highway  engineer 
for  the  northern  and  eastern  portions 
of  the  state. 

W.  D.  Shannon,  inspector  of  hull 
fabrication,  American  International 
Shipbuilding  Corporation,  Hog  Island, 
Penn.,  has  resigned  to*  return  to  his 
work  with  Stone  &  Webster  in  Boston. 

Haven  C.  Kelly,  divisional  su¬ 
perintendent,  track  and  roadway,  Chi¬ 
cago  City  Ry.,  has  been  appointed  su¬ 
perintendent  of  the  department. 


Obituary 


Ralph  H.  Br  o  w  N,  vice-president 
and  chief  engineer  of  the  Eastern 
Bridge  &  Structural  Co.,  Worcester, 
Mass.,  died  in  that  city  Feb.  22.  He  was 
graduated  from  tbe  Thayer  School  of 
Civil  Engineering  in  188.'j,  previous  to 
which  he  had  served  in  the  engineering 
department  of  the  Painesville  & 
Youngstown  R.R.  and  in  the  office  of  the 
city  engineer  of  Youngstown,  Ohio.  In 
1885  he  became  associated  with  the 
Boston  Bridge  Works  as  assistant  en¬ 
gineer,  six  years  later  becoming  engi¬ 
neer  in  charge  of  the  estimating  de¬ 
partment.  From  1894  to  about  1900 
he  was  chief  engineer  of  the  company. 
He  afterward  became  associated  with 
the  Eastern  Bridge  &  Structural  Co., 
of  Worcester,  and  became  vice-president 
and  chief  engineer. 

Frederick  Hobart,  for  many 
years  a  member  of  the  editorial  staff 
of  Engineering  and  Mining  Journal, 
died  in  Flushing,  N.  Y.,  Mar,  9,  in  his 
77th  year.  He  had  been  in  retirement 
since  1917.  Immediately  following  his 
graduation  from  the  College  of  the  City 
of  New  York,  he  entered  the  Federal 
Army  in  the  9th  New  Jersey  Cavalry, 
attaining  the  rank  of  captain.  Re¬ 
turning  to  civil  life,  he  became  con¬ 
nected  with  the  Jer.sey  City  Locomotive 
Works  and  was  afterward  assistant 
editor  of  the  Railroad  Gazette.  He 
joined  the  staff  of  Engineering  and 
Mining  Journal  as  assistant  editor  in 
1893. 

I 

George  Welsby  Scott,  con¬ 
sulting  engineer,  Chicago,  died  F'eb.  28 
in  Battle  Creek,  Mich.  He  had  been 
engaged  largely  in  appraisal  work  and 
at  one  time  was  associated  with  the 
Pullman  Company. 


l)ump-lt()ttom  Truck  Ilody  for 
Spreading  Koad  Material 

As  a  hypro*lu<t  of  his  work  as  a 
hitrhway  ,  W.  L.  (Joo«lwin,  1515 

N.  40lh  St.,  Seattle,  has  a  do- 

vice  for  spreading  road  material  from 
a  movinjr  truck.  It  consists  of  a  truck 
laidy  bottom  made  of  a  steel  frame  with 
pivoted  st«-el  plate  panels  resemhlini;  in 
principle  the  old-fashioned  w«)oden  win¬ 
dow  shutter. 

The  bottom  of  the  truck  is  mn<le  of 
steel  channels  forming  a  frame,  which 
holds  the  cros8-plat«‘s.  There  an*  12 
plate.s,  each  H  in.  wide,  made  of  l-in. 
iron  and  with  a  1  x  li-in.  stretiKthen- 
injr  rod  which  acts  as  an  axle.  The 
picture  shows  how  each  of  the  panels 
is  fasten***!  hy  a  crank  handle  to  a 
lontritiidinal  bar  conm*ctin>r  all  *)f  them 
together.  To  th*! 
end  of  this  bar  is 
c*)nn**ct***I  the  lever 
which  contr*)ls  th** 

*lumpin^  *)f  the 
truck.  This  lever 
locks  f*(rwar<l  lik*» 
a  wa^ron  brake, 
pullinjr  all  of  th*! 
small  steel  panels 
into  a  horir.ontal 
p*>siti(>n  so  that  th** 
b*)tt*»m  *)f  the  truck 
is  clos*'d  t.o  hi>M 
line  material.  T*> 
dump  the  load  in 
the  truck  this  han- 
*lle  is  relea.sed  and, 
as  the  axis  of  each 
steel  panel  is  otf 
c**nter,  the  weight 
of  the  Ioa<l  in  the 
truck  is  h**avier  on  one  side  of  the 
jixis  than  on  the  other,  facilitating 
(lumping.  As  the  control  lever  may  be 
l*Hke*l  at  any  one  of  several  points, 
it  is  possible  to  leave  the  panels 
turn***!  so  that  the  material  in  the 
truck  will  work  out  gradually  and 
evenly,  acconlinp  t*)  Mr.  (f*M)dwin,  .'ind 
thus  he  distributed  *)ver  a  roadlK**! 
without  hand  labor. 

The  *lumpin('  bottom  is  *lesijrned  for 
use  with  any  motor  truck  or  trailer 
where  the  machinery  undern«*ath  the 
iMxly  will  not  be  damapred  by  the  falling; 
material. 

The  device  is  now  manufacture*!  for 
l*>cal  trade  by  the  C.  J.  YounR  Iron 
Works  Co.,  S*“attle,  Wash. 


Hines  To  Address  American 
Lumber  Ctm^ress 
A  pi'neral  lumln'r  c*mvention  or  con- 
jrress,  to  *  hich  all  branches  *)f  the  in- 
*lustry  are  invited,  *>n  .Apr.  14-1(5,  will 
overlap  the  annual  meeting  of  the  Na¬ 
tional  I,uml>er  Manufacturers’  Associ¬ 
ation  on  Apr.  lG-17.  Both  will  be  !iel*l 
at  the  Confrress  Hotel  in  Chicajro. 
Walker  I).  Hines,  new  director  general 
of  railroads,  will  address  the  Congress 
on  .Apr.  1(5. 

Methods  of  retail  service  and  the 
merchandising  of  lumber  will  be  dis¬ 


cus.sed  Apr.  14,  problems  of  manufac¬ 
turers  and  distributors  *>n  Apr.  15,  and 
«|U*‘stions  of  (lovernmental  relations  on 
Apr  Ifi,  acTonling  to  announcement. 
LumU*r  meti  hop**  that  the  **ongress 
will  r*‘sult  in  th**  formation  of  a  na¬ 
tional  policy  for  the  lumber  industry. 


Trade  Publications 


The  nran*l**ll  ('o.,  lTni*)n  Central 
Tower,  Cincinnati,  Ohio,  hes  issued  a 
(5  X  !>  in.  24  p.  calal*»g  which  illustrates 
an*l  descrilK's  '•me  Ali-.Automatic 
Brandell  Concret**  St*mo  .Machine.” 

Dimension  *lrawing.s  for  the  use  *)f 
designers  are  include*!  in  a  y5-p.  hook 


on  the  .letfrcy  bucket  conveyor,  issued 
hy  .Jeffrey  Mfg.  Co.,  (Columbus,  Ohio. 

‘‘Lighting  from  Conceale*!  Sources” 
is  the  title  of  an  8  x  10-in.  245-p. 
cloth-boun*l  b*>ok  publish***!  by  the  en- 
gin**ering  *lepartment  of  the  National 
X-Ray  Reflector  Co.,  New  York  and 
Chicago.  It  is  ‘‘a  practical  treatment 
of  lighting  problems  to  obtain  satisfy¬ 
ing  illumination  and  indivi*lual  efr**cts 
without  exposed  light  surfaces,”  and  is 
profusely  illustrated  with  half  tones, 
line  cuts,  diagrams  an*l  tables. 

‘‘Insley  Steel  Guy  and  Stiffleg  Der¬ 
ricks”  is  the  title  of  Bulletin  No.  110 
of  the  Insley  Mfg.  Co.,  In*lianapolis, 
Ind.,  illustrating  and  describing  its 
products. 

The  J.  D.  Fate  Co.,  of  Plymouth, 
Ohio,  has  issued  a  series  of  bulletins 
covering  industrial  haulage  by  classes. 
The  object  of  these  bulletins  is  to  show 
the  application  of  the  Plymouth  gaso¬ 
line  locomotive  to  vari*)us  industries. 

The  Joseph  Dixon  Crucible  Co.  has 
issued  a  p*)cket  catalog  listing  lubri¬ 
cants  and  paints  and  pencils  for  mill, 
railroad  and  automobile  use.  The  cata¬ 
log  also  describes  pencils. 

The  Brown  Hoisting  Machinery  Co., 
Cleveland,  Ohio,  has  issued  Catalog 


K,  1910.  It  is  an  X  n  ■*,.« 
paper-bound  book  illustratiiu'.  X 

ing  and  giving  diagrams  ai/  ^1.,^ 

data  regarding  the  Browtih. 
motive  cranes. 

The  Blaw-Knox  Co.  amiou  it* 

“pnalucts  booklet,”  imiicating  • 
covere*!  by  its  pro*lucts.  j 

“National  Pavement— The  ki^ht  | 

Road”  is  the  title  of  a  (JxO  i,  .  i).,,  ! 
pamphlet  issued  by  the  I’.*  | 

Highways  Corporation,  ,50  F,.  -l.i,.!  St  ] 
New  York  City.  It  gives  deseni.tions’  1 
illustrations  and  references  neaniing  ! 
the  work  done  by  the  corporation  in  ! 
various  parts  of  the  country.  j 

The  Novo  F.ngine  Co.,  of  l.an  mg  ■ 
Mich.,  has  issue*l  Bulletin  No.  li  Je’  j 
scribing  and  illustrating  hoisting  out¬ 
fits  manufactured  by  the  eonijiany.  i 

Steel  forms  for  concret**  and  inoao-  ^ 
lithic  hrick  pavements,  Lir  int*>giai  base 
and  curb  work,  f*)r  curb  ami  gutter 
buihling,  an*l  for  lH*veleil  **dges  on  con- 
*  rete  roa*ls,  are  among  the  suhj**(  ts  in¬ 
clude*!  in  a  new  b*)oklet  by  the  Blaw- 
Kn*)x  Co.,  of  Pittsburgh. 

Portable  air  compressor  outfits  is  the  j 
subject  of  Bulletin  No.  15  of  the  Novo 
Engine  C*).,  Lansing,  Mich.  ! 


Business  Notes 


The  Moore  Trench  Machine  Co., 
Rockaway,  N.  J.,  is  about  to  resume 
operations  with  a  full  force  of  men, 
aft«*r  a  peri*)*l  of  wartime  idleness  of 
about  a  y**ar. 

Export  sales  of  railroad  supplies  to 
the  West  Imlies  and  South  America  is 
the  fiehl  of  the  M.  (’’.  Fairchild  Co., 
with  oflices  at  .‘547  Mailison  Ave.,  New 
York.  .Mr.  Fairchild  has  been  with  h'ox 
Bros.,  New  York,  in  the  same  field  for 
a  number  of  years. 

A.  S.  Blagden,  director,  Air  Reiluc- 
tion  Co.  has  been  electe*!  presid**nt,  suc¬ 
ceeding  W.  W.  Birge.  A.  R.  Luillow 
has  been  appointed  vice-pr**sideiit:  C. 
E.  Adams  treasurer,  and  M.  W.  Randall 
secretary.  The  Air  Reduction  Co. 
manufactures  oxygen,  hydrogen,  nitro¬ 
gen,  acetylene,  calcium  carbi*!**,  and 
cutting  and  welding  apparatus,  under 
the  trade  name  “Airco.” 

H.  Y.  Smith,  formerly  vice-president 
of  the  Kern-Hunter  ('o.,  Milwaukee. 
Wis.,  is  now  engaged  under  his  own 
name  in  the  handling  of  contractors 
and  industrial  plant  e*iuipment,  at  1227 
First  National  Bank  Bldg.,  Milw;iuk**c. 

The  Clydesdale  Brick  &  Stone  Co., 
of  Pittsburgh,  Penn.,  announces  that  on 
Mar.  1  its  office  was  moved  from  the 
Oliver  Bldg,  to  907-908  Hartjo  Hhig.. 
Wood  St.  &  First  Ave.,  Pittsburgh. 


i>i;,Mi*  iiii'rroM  Fui;  truck  invk.ntku  by 

K.\*JI.\Ki:U 


